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BOJlbTMHJlJlHAMflEPMETP THna M193 h MI93T 


1. HA3HA4EHHE 


MarHHTo^JieKTpnqecKHe MiioronpeAcvibiibie 
npnGopbi co cBeTOBbi m yKa3arejieM rana Ml 93 
c/iy>KaT H3MepenH« chaw rona h HanpflJKeHHH 
b uenflx nocTOHHHoro tokh. 

BbinycKaiOTCB cAeAyiomux MOAH(})HKau.HH: 

I. JCLjut paOoTbi npw TeMneparype oKpywaio- 


u;ero B 03 Ayxa or 1- 10 a o F 35° C h OTHOCHTeJib- 
moh BJiaxcHOCTH ao 80% — THna Ml 93. 

2. Run paOoTbi npw TeMnopaiype onpyrnaio- 
mero B03Ayxa or + 10 ao + 45° C h cmiocHTejib- 
Hoii bji 3 >khoctm ao 98% (TponHqecKoe Hcno.me- 
mhc) — THna M193T. 


II. OCHOBH blE TEXHH4ECKME XAPAKTEPHCTMKH 


npeAe^w H3MepeHHH: 

no Tony 0,003 — 0.0075 0,03 0,075—0,3 — 
—0.75 — 3—7,5 niA; 

no nanpBJKCHHK) 0,075 0,3 0,75 3 — 7,5 — 
—30—75—300—600 V. 

IlaAeHHe Hanpn^eHnn hh npeAC.iax H3MepeHna 
no Tony 8,4 — 84 mV. 


OcHOBHasi norpeuiHOCTb He npCBumaeT ± 1%. 
H 3 MeHeHHe noKU 3 aHHH BCJiCACTBiie bahhhhh 
BiieuiHero m arHHTHoro no. T ifi nanpa>KennocTbio b 
5 Oe — He 6ojiee ± 1 % . 

BpeMH ycnoKoeHHH noABH>KHOH qacm npw- 
6opa He OoAee 4 ceK na npeAe.'ie H3MepeuHfl 
0,003 mA, yKa3aHHoe BpeMH ycnoKoenwa rapan- 


ripeaeji H 3 MepenHH 
no nanp«>KeHHK), V 

1 0,075 

i 

0,3 

0,75 

3 

7,5 

30 

75 

300 

600 

rioTpe 6 ^enHe, mA 

j 0,003 

i 

0,003 

i 

*! 

0,0075 

0,03 

0,075 

0,3 

0,75 

0,75 


THpyeTCH npH con poTH bach hh BHeiii Hew uenn ne 
Menee 30 000 L* . 

HcnwTaTejibHOe «anpfl>KeHHe 2 kV. 
OcBemeHHe yKa3aiejiti ocy iu,e c t b a h eTc h abm- 
now 6,3 V, 0,28 A c pe3bf>0BWM uokojicm. 

IlHTaHHe OCBCTHTeJlbHOrO yCTpOHCTBa npOH 3 - 
boahtch ot cetH nepeMehHoro tokb nanpnweHH- 


cm 127 h.th 220 V (50 Hz) hah ot nocTOHHHoro 
hah nepeMeHHoro TOKa nanpH>KeHHeM 6 V. 

ra6apHTHbie pa3Mepw npHGopa — 200 X 300X 
■ 1 20 MM. 

Bee npH 6 opa — 3,6 Kc\ 

npHCop H 3 rOTOBAHeTCH B COOTBeTCTBHH C Tpe- 

6oBaHH«MH TOCT 1845 — 52 aah npHGopoB KJiac- 
ca 1 ,0. 


III. nPMHUMn flEHCTBMfl M KOHCTPY KU,H flPMBOPA 


BoAbTMHAAHaMnepMeTp Tuna Ml 93 npeACTau- 
:i«eT co6oh nepenocHbifi m noro rip caca bH bi h npn- 
6op MariIHT03AeKTpHMeCK0H CHCTeMbI CO CBeTOBhIM 
yKa3aTe/ieM. 

npHUAHH AeHCTBHfl npnGopa OCHOBaH Ha B3a- 
HMOAeHCTBHH MaPHHTHOrO no.'lfl B B03AyiUHOM 


3B3ope, co3AaBaeMoro nocTOHHHUM MarHHTOM, h 
xoKa, npoTeKaiomero b o6motkc iioabhwhoh paM- 

KH. B pe3yAbTaTe 3TOrO B3aHMOAeHCTBHH B03HH- 

KaeT BpamaioiAHH momcht, otkaohhiolllhh no- 
ABH>KHyio qacTb npn6opa. 

XUh yBe.iHqeHHJi MyBCTBHTeAbHOCTH npn6opa 
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Phc. I. ripHHUnnn;t/]bHan cxtMa npnGopa 
Fig. I, Basic circuit diagram of instrument 


noABHWHan qacTb yKpen;iena Ha pacrn/KKax. 
ofibiMHaH CTpe.TKa 3 aMenena CReTOBbiM vKa 3 aTe- 
jieM. 

Yroji noBopoTa paMKH 3a bhcht or BeAHMHUbi 
CHJibi TOKa, npoTeKatomero no oOmotkc . paMKH. 
h npoTHBOAencTBytotuero MOMema pacTH >kck. 

ycnoKoeHHe abh^kchhh hoabh>khoh ’iacTH ocy- 
meCTBJIfleTCH TOpM03HblMH TOKaMH. B03HHKaK)LLtH- 
mh b o6MOTKe paMKH npH ee nepeMemenMH » 
MarHHTHOM noAe nocToaHHoro MarHHTa. 

LUKajia npHfiopa HaHeceHa Ha MeTa;i.nM'H'CKoe 
OCHOBaHHe. 

Ooh uiKaJibi — 6ejibiH; otmcthh, anaKH h unt|)* 
pbf — uepHoro UBeTa. UJKajia hmcct 75 ;ie.neHnii. 
/IjiHHa uiKaJibt okojio 130 mm . 


npHOop otjjopM/ien b rviacTMaccoBOM KOpnyce. 
nepeKAtoqeHHe npeAeAOB H3MepeHHH npOH3BO- 
AHtch pbina>KHb]M nepeK.'i K)M3TeJieM . 

IlpHMeHeHHbie b npufiope yHHBepcajibHbie 3a* 
>KHMbI C IteCBHHHHBatOIUHMHCH TOAOBKaMH n03BO* 
AfltOT nOAb30BaTbCH TBK>KO H npOBOA3 MH CO UJTen- 
CeAbHblMH HaKOHeqHHKaMH. 

PacLUHpeHHe npcAe.ioB H3MepenHH no tok>’ 
ocymecTBJieHo cryrieHMaTbiM myHTOM, nojiHoe co- 
npOTHBJieHHe KOToporo hcmhophm 6oJibiue KpHTH- 
qecKoro. 

OnTHMCCKaa cncreMa, cxeMa KOTopofl npHBe- 
AeHa na puc. 2 , coctoht H3 kojiacktophoh jihh- 
3bi 5, AHacJ)parMbi 4 y OTpawatomero 3epKaJia 3 y 
06 -beKTHBa 2 h 3epKaAa, yKpenjieHHoro Ha rro- 
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Phc. 2. npnHUHiuiajii>na>i oimi‘iecKa>i cxeM.i 
Fig. 2. Basic optical scheme 


abh>khoh wacTH npiidopa 1. U,eHTpa./ibHaH qacTb 
AnatfiparMbi HMeeT pucKy. 

riyqoK CBeTa npoxoAHT qepe 3 oriTHHecnyio 
cHCTeMy h, OTpawaacb ot 3 epKajia, yKpermeHHoro 


Ma noABn*Hoii i iacin npH6opa, nonaaaeT na iuKa- 
• iy. Ha iiJKa.’ie no/ryqaeTCfl H3o6pa>KeHHe cbcth- 
merocn oBa.ia c TeHCBbiM H3o6pa>KeHHeM HHTe- 
bhahoh CTpeJIKH. 


IV. nPABHJIA nOJIb 30 BAHHfl, XPAHEHHE H rAPAHTMHHblH CPOK 


1. Ilepefl H3M6peHHCM Heo6XOflHMO BKJlIOMHTh 

nmaHHe ocBeTHTejia, rj]h qero: 

а) ycTaHOBHTb mTencejibHbiH nepeKJiioqaTejib, 
HaxoAHLUHHCH Ha JiHueBOH CTopoHe npn6opa, 
b nojio>KeHHe, cooiBeTCTByiomee HanpaweHHio 
HCTOHHHKB nHT3HHH OCBeTHTeJIH; 

б) npHcoeAHHHTb uiHyp nwiaHHa k np«6opy h 

HCTOMHHKy riHTaHHH. 

2. Pa3appeTHpoBaTb noABH>KHyio qacTb npn- 
6opa, a;ih Hero noBepHyTb pyqny appeTHpa Ha 
180° (6ejian TOHKa, pacriojio>KeHHaH y HaAnucH 
«appeTHp», yKa3hJBaei Ha appeTHpoBannoe co- 
cTOHHHe npHfiopa). 

ripHMeiaHHe. IlpHOop zto^DKeH bhiTb b appeTHpo- 
BaHHOM COCTORHHH BCdTta, 3a HCK.TIOHeHHeM MOMeHta 
H3MepeHHH. 

3. ycTaHOBHTb, ecJiH TpeCyeTCH, qeTKoe H3o- 
OpaweHHe cBeroBoro yKa3aTejiH Ha innate npH6o- 


pa nyTeM BpameHHH tojiobkh naipona JiaMnbi, 
HaxoAHLuencH c npaBofi cTopoitbi Ana npn6opa. 

4. ycTaHOBHTb, eeJIH B 3TOM eCTb HCOdXOAH- 
MOCTb, npH riOMOlUH KOppt'KTOpa CBeTOBOH yKa3a- 
Te«ib Ha HyjieByio OTMCTKy uiKajibi. 

5. riocTaBHTb nepefCTfoqare.u. na cooTBCTCTBy- 
FOIUHH npeiie.T H3MepeHHH. 

6 . n P H H 3 MepeHHH CH,Tbl TOKa noAaib TOK Ha 
33>KHM bl MHHyC t« — ») H «mA», npH H3MepeHHH 
HanpH>KeHHfl — Ha 3a>KHMbi MHHyc («--») h «V». 

7. npn6opbi c appeTHpOBBHHOH nOABH^HOH 
qaCTblO AOJIWHbl XpaHHTbCH B cyxtrx H HHCTbIX 
noweiueHHHx. 

B B03Ayxe He aojiwho GbiTb BpeAHbix npnMe- 
ceit, Rbl3bIBatomHX KOpp03HIO. 

8. rapaHTHHHbiii cpoK padoTbi nputfopOB npH 
HopMajibHbix VCJIOBHHX 3Kcn^iyaTauHH h xpaHe- 
HHH 12 MecaueB CO AHH npHGbITHB B HHAHHCKHH 
nopT. 


V. KOMnJIEKT nOCTABKM 


B KOMHJieKT nOCTaBKH BXOAHT: 

1. n P H6op THna M193. 

2. npOBOA JU IH nHT3HHH OCBeiHeHHH. 

3. Tpw 3anacHbie P3 cth>kkh. 


4. 

5. 

6. 


Tpn 3anacHbie .raMribi HaKajiHBaHHa 
0,28 A. 

OriHcaHHe h npaBHJia hoji b30B3HHH. 
riacnopT. 


6,3 


V, 
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TYPES Ml 93 and M193T VOLTMi LLI AMMETERS 


1. APPLICATION 


Type Ml 93 multirange moving-coil instru- 
ments with a light beam indicator are used for 
measuring current and voltage in D.C. circuits. 

The instruments are manufactured in the fol- 
lowing modifications: 

1. Type Ml 93 instruments— to operate at am- 


bient temperatures from +10 to +35° C and a re- 
lative humidity up to 80%. 

2. Type M193T instruments— to operate at 
ambient temperatures from +10 to +45° C and a 
relative humidity up to 98% (tropical design). 


II. BASIC SPECIFICATIONS 


Measurement Ranges are as follows: 

a) current 0.003; 0.0075; 0.03; 0.075; 0.3; 0.75; 
3; 7.5 mA; 

b) voltage 0.075; 0.3; 0.75; 3; 7.5; 30; 75; 300; 
600 V. 

Voltage drop on current measurement ranges 
is 8.4 — 84 mV. 


Main error does not exceed ±1%. 

External magnetic fields of 5 Oe intensity 
will cause an error not greater than ± 1 %. 

Damping time of the moving element is not 
more than 4 seconds on 0.003 mA measurement 
range. This time is guaranteed when resistance 
of external circuit is not less than 30.000 ( 2 


Voltage measurement 
range, V 

0.075 

0.3 

0.75 

3 

7.5 

30 

75 

300 

600 

Current consumption, mA 

0.003 

0.003 

0.003 

0.0075 

0.03 

0.075 

0.3 

0.75 

0,75 


Test voltage— 2 kV. 

A 6.3 V, 0.28 A lamp with a screw base is used 
to light the indicator. 

Light source is supplied from 127 or 220V (50 
Hz) A.C. circuit or from 6 V D.C. or A.C. cir- 
cuit. 

III. OPERATING PRINCIPLE AND 

Type M193 voltmilliammeters are moving- 
coil multirange portable instruments with a light 
beam indicator. The principle of operation is 
based on interaction between the magnetic field 
produced by the permanent magnet in the air 
gap and the current flowing through the winding 
of the moving frame. This interaction results in 
a torque which causes the moving element of the 
instrument to deflect. The moving element of the 


Overall dimensions of the instrument are: 
200X300X120 mm. 

The ^instrument weighs 3.6 kgs. 

Instruments are manufactured in accordance 
with the requirements of State Standard 1845 — 52 
for instruments with an accuracy class of 1.0. 


CONSTRUCTION OF INSTRUMENT 

instrument is fastened on suspensions and a 
light beam indicator is used as pointer to increase 
sensitivity of the instrument. 

Rotation angle of the frame depends upon the 
current flowing through the winding and oppos- 
ing torque of suspensions. 

Damping of the moving element is accom- 
plished by eddy currents induced in the frame 
when it moves in the field of the permanent mag- 
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net. The instrument has a metal scale; marks and 
figures are painted black. The scale is divided 
into 75 division lines. Scale length is approx. 
130 mm. The instrument is manufactured in plas- 
tic case. Selection of measurement range is ac- 
complished using the switch. 

The use of double-purpose binding posts with 
unremovable nuts makes possible the connection 
of leads with plug ends to the meter. 

Current measurement ranges of meter can be 
expanded by means of the step-changing shunt. 


Full resistance of this shunt is somewhat greater 
than critical. 

The optical system (fig. 2) comprises a con- 
densing lens 5, a blind 4, reflecting mirror 3 , ob- 
ject glass 2 and mirror / on moving element of 
instrument. A hair line is fixed across the blind. 

The light beam passes through the optical 
system and. being reflected from mirror on mov- 
ing element of instrument, falls on scale. 

The shadow of the hair line acting as pointer 
appears clearly on scale in an oval of light. 


IV. OPERATING, STORAGE AND GUARANTEE 


1. Prior to measuring switch on current sup- 
ply of lamp, as follows: 

a) set socket switch on face side of instru- 
ment to indicate ; rating of supply voltage; 

b) connect double-ended cord to instrument 
and power supply. 

2. Release moving element .from catch, turn- 
ing catch knob by 180° (when white mark on 
knob is against inscription “appeTHp” (catch) the 
moving element is hold fast by catch). 

Note: Moving element of instrument, when not actually 
measuring, shall be held by catch. 

3. Make the shadow^ line seen clearly, if ne- 
cessary, turning lamp socket head on right side 
of instrument bottom. 


4. If necessary, set the light beam indicator 
on zero, using zero adjuster. 

5. Set the switch on desired measurement 
range. 

6. When measuring current connect wires to 
terminals marked (“ — ”) and “niA”, when mea- 
suring voltage connect wires to terminals marked 
(“-”) and “V”. 

7. The instruments, with moving element held 
by catch, should be stored in clean, dry premises. 
Harmful materials causing corrosion should not 
be present in the air. 

8. The instruments are guaranteed for 12 
months from date of delivery to an Indian port, 
provided they are stored and operated under 
normal conditions. 



V. SHIPPING COMPLEMENT 


The instruments come complete as, follows: 

1. Type Ml 93 instrument. 1 J 

2. Double-ended cord. 

3. Three spare suspensions. 


4. Three spare lamps 6.3 V, 0.28 A. 

5. Description and operating instructions. 

6. Passport. 


3aK. 1849 


H3A&HO B COBeTCKOM Cot 03 C 

Printed in the Soviet Union 




(M@(gCS®£\ 
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AMIlEPMETPbl IIEPEHOCHblE 
TIMA M104 h M104T 


I. HA3HAHEHHE 


AMiiepMeTpbi THna MI 04 cAywaT aah H 3Mepe- 
HHH CHJlbl TOKa B UenHX nOCTOHHHOro TOKa. 
BbinycKaiOTcn cAeAyiomux moah4)hk3uhh: 

1. JIjir paOoTbi npn TeMnepaiype cmpywato- 
mero B03Ayxa ot ± 10 ao + 35° C h oTHocHTejib- 
hoh bah>khocth ao 80%, K.nacca 0,5 — THna Ml 04. 


2. To >*e, KAacca 0,2 — THna M104/I. 

3 . Rjih paOoThi npw TeMnepaiype onpyacaio- 
mero B03Ayxa ot + 10 ao + 45° C h OTHOcmejib* 
hoh BAajKHOCTH ao 98% (TponwqecKoe ncnojiHe- 
Hwe), KJiacca 0,5 — Tuna MI04T. 

4. To >Ke, KJiacca 0,2 — THna M104/IT. 


II. OCHOBHblE TEXHHMECKHE XAPAKTEPHCTHKM 


npeAejiu HSMepeHHR: 0,015—0,03 — 0,075— 
— 0, 1 5 — 0,3 — 0,75—1 ,5 --3 — 7,5 — 15—30 A. 

flaAeHwe HanpnxteHHsi na npenejiax H3Mepe- 


hhh: 

0,015— 0,03— 0,075— 0,15 A . . . 32 -r- 47 mV 

0,3— 0,75— 1,5— 3 A 49-h 65 mV 

7,5— 15— 30 A 87 -s- 175 mV 


OcHOBHan ncrpeujHOCTb He npeBbimaer ± 0,5% 
AJin npHSopOB THnoB M104 m M104T h ±0,2% 
AAh npn6opoB thiiob Ml 04/1 h Ml 04/ IT. 

BjiHiiHHe TeMnepaTypw He npeBbimacT ±0,2% 
na 10° C. 

B.THflHHe BHeujHero MarHHTHoro noAji b 5 Oe 

MeHee ±0,5%. 

BpeMa ycnoKocHHA — He 6o Aee 2 cex. 
HcnbuaTejibHoe Hanpa>KeHHe h30aauhh — 

2 kV. 

ra 6 apHTHue pa 3 Mepu npHSopa — 200 -,300 \ 
XI 20 MM, 

Bee npHOopa — He 6o.iec 4,5 k <\ 
npHfiopbl H3 1'OTO B A H K) T C ,1 B COOTBCTCTBHH C 
TpeOoBaHHRMH TOCT 1845 — 52 aah iipiioopou 
KAacca 0,2 hah 0,5. 



ripHMUHniio.ibiinfl cxesia coeamiemtfi aMnepMeTpa 
Tuna Ml 04 

Basic circuit diagram of type M104 ammeter. 
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III. riPHHIUin AEHCTBH 51 H KOHCTPyKUHfl flPHEOPA 


AMnepMCTpu rmia M104 npeACiaiMtuoT on- 
flow iiepoHocuhic MMomnpeae.ibUNt* crpc.ioMubio 
ripHflopbl M tl I'M HTO'^.'ieKTp HMCCK( »i’l CHCICMbl. 

FI pH HUH II ACHCTBHH lipuflopa OCMOH/IH H.'l 
B33 HMOA6HCTBH H MBTHHIHOrO HO.'tH R BOUVIlllluM 

3a30pe, co3AaBac,vioro nocTofnuiuM m;hhhtom c 
TOKOM, lipOTeKaiOIUHM IK) oflMOTKC IlOABH/KHOH 

paMKH. B pe3yjibTare 3toro B3 a h m oue h ctr m a bo;*- 
HHKaer BpamaiomnH momcht, otkaohhioiuhh ho- 
^BH^KHyio qacTb npn6opa. 

yrO.1 nOBOpOTa paMKH 3aBHCHT UT Be.IHMHHbl 
CHJibi Tona, npOTeKaiomero no oflMOTKe paMKH, 11 
npOTHBOAeficTByiomero MOMema npy>KHH. 

YcnoKoeHMe noABHWHoii uacTH ocyiuecTB/iflcr- 
Cfl T0pM03HWMH TOK3MH, B03HHKaK)LU,HM H B Ofl* 


moikc pa\iKn iipit oo iiopoMomeiiiiii b MannmiOM 
muo MocTonmioro Mafiiina. 

Ilpwflop o(J)opM.’ion b n.iaoTMaocoBOM Kopnyce. 

IlopOK.lK)HOHHO IipOAO.lOB H3MCpOHHB IipOH3- 
Bo.unoH pbma>KHbiM nopoK.iio4are.ioM. 

UpHMeHCHHblO B llpuflope VHHBepCa.lbHblO 3a* 
/KHMbl C HeCBHH4HBaK)IUHMHCfl PO.'IOBKaMH [103BO- 

.ihiot no.ib30BaTbCH TaK>Ko h iipoBouaMH co uiTen- 
Ce.IbHblMH KOHUaMH. 

IIJKa.ia npHflopa pa:ue:ioHa na 150 AeAeHHfi. 
H.iHua iHKaJibi — 135 mm. J\. ih ycrpanennH no- 
rpeuiHOCTH ot napa.i.;iaKoa innajia cuafl/Kena 3ep- 
Ka.lOM, 


IV. flPABHJIA ri 0 JIb 30 BAHMfl, XPAHEHHB M rAPAHTHH HblH CPOK 


!. IlepeA H3MepeHHeM npOBepHTb, ctoht .ih 
CT pejiKa Ha HyjieBOH OTMeTKe uiKajibi; ecjin ohh 
CM euieHa, to KoppeKTOpOM ycTanoBHTb Ha Hy.ib. 

2 . BKJIK>4HTb npH6op B H3MepHTe.lbHyiO cxe- 
My, cofljnoAaa yKa3aHHyio Ha 33 >khm ax npHflopa 
HO^RpHOCTb. 

3 . flpuflopbi ao.dk hh xpaHHTbCH Ha ciejua- 


>nax b cyxHx h mhctux noMemeiiHBx. B B03Ayxe 
He aojijkho 6biTb Bpe^Hbix npHMeceft, BU3biBaio* 
U|HX K0pp03HK). 

4 . r apaHTHHHblH CpOK paCOTbl npHCopOB npH 
HopMaAbHbix ycjioBHBX SKcruayaTaunn it xpane- 
HHH — 12 MeefmeB CO AHB npnflblTHH B HHAHHCKHH 
nopr. 


V. KOMnJIEKT FIOCTABKM 

B KOMnjieKT nocTaBKH aMnepMoipa Tuna 2 . OnwcaHHe h npaBH.ia no.ib30BaHHH, 
M104 bxoaht: 3. IlacnopT. 

1. npHflop. 


Ma/iaHo b CoBercKOM Coioae 
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TYPES M104 AND M104T PORTABLE AMMETERS 


I. APPLICATION 


Type M104 ammeters are designed for 
measuring current in D.C. circuits. 

The instruments are manufactured in the fol- 
lowing modifications: 

1) to operate at ambient temperatures from 
+ 10 to +35*0 and a relative humidity up 
to 80%, accuracy class 0.5 — type Ml 04 
instruments; 


2) the same, accuracy class 0.2— type 
M104/1 instruments; 

3) to operate at ambient temperatures from 
+ 10 to +45° C and a relative humidity up 
to 98% (tropical design), accuracy class 
0.5— type M104T instruments; 

4) the same, accuracy class 0.2— tvDe 
Ml 04/ IT instruments. 


fl. BASIC SPECIFICATIONS 


Measurement ranges: 0.015—0.03—0.075— 
0. 1 5-0.3-0.75- 1 .5 — 3 — 7.5 — 1 5-30 A. 

Voltage drop on measurement ranges: 

0.0 1 5—0.03—0.075—0. 1 5 A —from 32 to 47 mV 
0.3— 0.75— 1.5— 3 A —from 49 to 65 mV 

7.5—15—30 A —from 87 to 175 mV 

Main error does not exceed ±0.5% for iypes 
M104 and M104T instruments, and ±0.2% for 
types M104/1 and M104/1T instruments. 

Temperature variations will cause an error 
not exceeding ±0.2% for every 10° C. 


External magnetic fields of 5 Oe intensity 
will cause an error less than ±0.5%. 

Damping time is not greater than 2 seconds. 

Test voltage for the insulation is 2 kV. 

Overall dimensions of instrument— 200X300X 
XI 20 mm. 

Weight of instrument is not greater than 
4.5 kgs. 

The instruments are manufactured in accord- 
ance with the requirements of State Standard 
TOCT 1845—52 for instruments having an accu- 
racy class of 0.2 or 0.5, respectively. 


111. PRINCIPLE OF OPERATION AND CONSTRUCTION 


Type Ml 04 instruments are portable multi- 
range moving-coil pointer instruments. 

Principle of operation is based on interaction 
between magnetic field in the air gap of the per- 
manent magnet and current flowing in the mo- 
ving coil winding. As a result, a torque is pro- 
duced causing the moving element to deflect. 

Angle of deflection of the moving coil depends 
upon the current flowing in the coil winding and 
also upon opposing torque of springs. 

Damping of the moving element is accom- 
plished by eddy currents induced in the coil wind- 


ing when it moves in the field of the permanent 
magnet. 

Instruments are manufactured in plastic 
cases. 

A multiway switch is provided to select the 
desired measurement range. The use of double- 
purpose binding posts with unremovable nuts 
makes possible the connection of leads with plug 
ends to the meter. 

The instrument scale is divided into 150 di- 
vision lines. Scale length is 135 mm. Scale has 
a mirror set in it to avoid parallax errors, ' 
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IV. OPERATION. STORAGE AND GUARANTEE 


1. Prior to measuring, check that the pointer 
is set on zero If not, set on zero using the zero 
adjuster. 

2. Connect the instrument in circuit to he 
measured observing polarity, marked on termi- 
nals of the instrument. 


3. The instruments should be stored on 
shelves in clean, dry premises. Harmful materials, 
causing corrosion should not be present in the air. 

4. The instruments are guaranteed for 12 
months from date of delivery to an Indian port, 
provided they have been stored and operated 
under normal conditions 


SHIPPING COMPLEMENT 


The instrument comes complete as follows: 

1. Type M104 instrument. 


2. Description and operating instructions. 

3. Passport. 


Jfe 1789 


Printed In the Soviet Union 
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BATTMETPOBblH BMBPATOP 
TH nA JU m R\T 


I. HA 3 HAH EH HE 


BaTTMeTpoBuc BiiCparopbi Tima J.\ 1 ^eppoAH- 
nnMnwecKoii chctcmu npcAiia3na‘iaioTCM aah 3a- 
micn MrnoBOHiioro 3iiaqeHHM moiuuocth npii pa- 
ooro c ocium.iorpa(|jaMH Tima A\n02 n Hll. 

BbinvcKaiOTCH CAeAyiomHx MOAHijmKamm: 

I. A.'ifl pauoTbi ii pH 'reMnepatype OKpy>Kaio- 


mero B03Ayxa ot MO ao {-35° C h oTHOCHTeJib- 
Hoii B^ia /K mocth ao 80% - -Tima ZU. 

2. J\j\» paOoTbi npit TeMiieparype 0Kpy>KaH> 
mero BU3AVxa ot + 10 ao -i- 45° C h OTHOCHTeAb- 
HOH BJiaWMOCTH AO 98% (TponilHeCKOG HCnOAHe- 
mie) — Tima HIT. 


II. OCHOBHblE TEXHHMECKHE XAPAKTEPMCTHKM 


BarrMCTpoBbie imOparopbi naroTOB.uuoTCfl 
ABVX TI1IIOH — XI H XII. OciIOBHbie TeXHHUeCKHO 
X a p a KTC p !-l CT H K H BaTTMCTpOBblX BlidpaTOpOB ITpH- 

BeAeiibi b TaSjiHue. 

Bn6paT0pbi 3a.iHTbi ycnoKaiiBaiomeii >kha- 
KOCTbio TaKori Ba 3 Kocni, mo npH reMiiepaType 
B 03 Ayxa 20° C h KpaTKOBpeMCHHOM bkjiiohshhh 
CT enenb ycnoKoemiH cocTaBAHer 0,8 4-0,95. npn 

II pOAOA JKHTGA h HO M BKAlOMeHHH BIl6paTOpa CTC- 
nenb ycnoKoeimn yMeiibiuaercH ao 0,55 -t-0. 7 H3- 
3a narpcBamm ycnoKaiiBaiomeii >khakocth h 
yMeHbUlCHHH CC BB3KOCTH. 

Pa3imua b OTKJioneimflx Ayna iia 3Kpane ov- 
UHAJiorpa^a npii BoapacraioLueM n yobiBaiomoM 
TOKe B oOMOTKe 3ACKTpOMarHHTa H3-33 BA MB MIOI 

rHCTGpG3Hca ne ripeBbimaer 0,5 mm npn aahiu* 
Ayqa 1 m. 

HcnbiTaTejibHoe. Hanpn>KeHHe h 30 amuhh 2 kV. 
Xa&apHTBue pa3Mepw 1 15 X 55 X 55 mm. 
.-Bee — 320 a. 


IlapaMeTpu 

XI 

XII 

CoGcTBemtan qacTOTa b Boaayxe, Hz 

2500 

2500 

MyBCTBHTeALHOCTb npn .nyqa 

1 M. mm/ A 2 

400 

4000 

ConporHB^ieHHC neTJiH He 6o.iee , £ 

7 

7 

ConpoTHB.iemie oomotkh 3/ieiapo- 
MaruHTa nocTonnHOMy TOity 

ne Guiee, ^ 

0,07 

6,2 

ConpoTHBAemic oOmotkh a.ieKTpo- 
Marmrra nepcMCHHOMy TOKy 

qacTOTofi 50 Hz He Oo;iee, ^ 

0,15 

17 

AoriyciHMOe a,eiicTByiomee aiiaqeHHe 
tok.m h neT.ie, mA .... 

20 

20 

XlonycTHMoe aeficTByiomee anaqenne 
toko b o6MOTKe iaeKipoMar- 
hht;i, A 

5 

0,5 


III. nPHHUHfl ACHCTBHfl M KOHCTPyKUHfl 


BarrMCTpoBbiii BiidpaTop n pcACT a ha n gt codoii 
npw6op <()CppOAMHaMHHeCKOH CMCTCMbl. IIpHHUim 
AGHCTBHH Gro CAGAVIOUI.HH I B B03AVUJHOM 3B30pe 
3AeKTpoMarnHTa naTanyTa MeTaAAimeeKan Aema 
b BHAe neTAH. B cepCAime neTJiii naKAccuo hg- 
doAbiuoe 3epKaAO. ripn otcvtctbhh roxa b neTAe 
H o6MOTKe 3AGKTp0MarHHTa 3epKa.IO HeilOABHJKHO, 
h Ayq CBGra, OTpa>KeHHbiH or Hero, H3o6pa>KaeTCfl 
na SKpaHc h i|)OTonAeHKe ocuH.iAorpa())a n bhac 
CBeTHLueiicM tomkh. 

ripn npOXOJKAGHHH TOKa MepC3 IieTAK) II 3AGK- 
TpOMarHHT BpamaiomHH momcht, bo3 h h kb ioluh h 


BCAeACTBHC B3aHMOACilCTBHH TOKa HGTAH H nOAfl 
B 3a30pe, COSAaimoro 3AC KTpOM aril WTO M , BbI3bl- 
BaeT oTKAOHeHne nerAii, a bmgctg c Heii rioBopoT 
3epKaAa. 

YroA noBopoTa 3epKa*ia nponopuHOHaAeH 

MTHOBeHHOH MOLH.HOCTH U,eiIH, B KOTOpyiO BKAIOaeH 

BHdpaiop. 

BaTTNieTpoBbiii BHdpaTop Tuna JX 1 ocjjopMAeH 
b Kopnyce 113 HAacTMaccbi. B Kopnyce HMeeTCH 
okho aah npoxo>KAeHHM Ayncii cBeTa. B OKHe 
VKpenAeiia noA yrAOM k BepTHKaAbHOH och ahh33. 
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IV. MPABMJIA ri 0 J 1 b 30 BAim& ( XPAHEHHfl M rAPAHTHKHblH CPOK 


BarrMCTpoi.ii.iii iwopaTop numum 6 i i 1 1 » ticuoAb* 
30iian aui pcriioTpaiuiii unioneniinn viiihikviii 
ncpe.Meimom tokii, moiuhocth ikk* ro»nif i< m ioka. 

If 3 MC 1 1 H 10 LI 1,0 UC H HO HpCMOMll, i\ THK/KC ,1 111 pci It* 
CTpaUHH MOIUHOCTH npM pa 3 .'l ll'ilf HIX HcpcVUHblX 

iipoueccax, miciniHX, cHsiaamiux c ncioihim- 
BOCTblO 11 KU'lCfiailMHMIl ClillXpOHHblX MaLIillll II T. Tl. 

Ho ocmiAAorpaMMe m rnoBennoft moiuhocth 
up m ciinycoHAa.ihnux tokc ii iiaupn/Konmi ite- 
caokiio oripc;ie.*iiiTb Kawvmyiooi, aKinnuyio, 
peaKTiiBnyio Moiunocrh n K03i}K|)imMon r molu- 
HOCTH. 

rpa;iynpoBKy 11 a ncpcMomioM Tone cAeuycT 
npoBOAHTb ii pH 6c3Hn;iyKTHBiioM Maipy3i<e. n<>- 
CTOHimaa BH6paropa mojkot Omth onpo.uvieiia 
Abohko: b Banax tin 1 mm otkjiohcmihm ii b a.Mnc- 
pax b KBaApaie na 1 mm . 

Ecah npHMenmoTCH H3MCpine.ibHbic Tpano 
(|)OpMaTOpbI, TO IIpKI OlipCAeACINIH Js pH BO II MOIU- 
hocth hbao y«iecTb hx ko 3 ( 1 h|)h uncut ipanccliop- 
MaUHH. 

OAnoi|ja 3 Hb]ii BiidpaTop moiuhocth mo/Kct 
6 biib npHMcnen aah 3 anncn moiuhocth b rpex- 
(J)a 3 Hbix ueiinx anacioniMHO aauepy moiuhocth 
o;uio 4 )a 3 HbiM BaTTMCTpoM i$ Tpexi|)a.uiuu iieiui. 

HoABHHoian chctcmh BaTTMCiponoro Bii6pa- 
Topa oCaaAacT HOKoropoH nuepmieii h 3anncbi- 
BacT ri03TOMy 3iia'iCHne moiuhocth c uorpem- 
nocTbK) Kau no aMinuTyue, TaK n no (|>a3e. I I pn 
3 ariHcn npoMbinueiiHoH uacTOTbi norpcuniocTb 
3anncn Kau no aMiuiiiTyue, tbk h no (jia3e hh- 
htojkho Ma;ia. Hpn aarmcH >Ke bucuiux rapMOiniK 
norpeiuHocTb pe3i<o yBe,iH i iHBaercH. rio^TuMv 3a- 
IIHCblBaTb rapMOHHKH BblLUC ACCHTOH npOMbllllACH- 
110 H qaCTOTbl He peKOMCHAyCTCH. 

BarTMerpoBbiii BiiCpaiop bka jouacTca b uerib 
anaAonumo BanwieTpy. Pipit 3 anncn MnioBeiuion 
moiuhocth oOmotkv 3 /ieKTpoMa riiHTa c.’ie;iyer 

BK/lIO'iaTb B HCC/ICAVCMVIO UOHb IMKVICAOBaTLVIb- 

iio. Ecah cn/ia Tuna b ucc.'icAyeMoii ueiui ne npe- 
BbiuiaeT AonycTHMoro 3HaueiniH A'i a zia m-ioro bh- 
6paTOpa, to o6\ioTKa 3A e kt po m a n i ht a BKAtoqaer- 
ch HenocpeACTBeinio b ue.u>. Ecah a<e chau tokb 
npeBbiuiaeT AonycruMyio Becnunmy, ro Bii6paiop 
CAeAyeT bkjiiomh rb bo BTopii'inyio o6motkv rpaiic- 
4)opMaTopa Tona - b c.'iyuae pa6oTbi Ha nepeMcit- 
HOM TOKe HAH MCpe3 IIIVHT — II p (I H3MCpCHHHX II a 
nOCTOHHHOM TOKe. * 

rieTAH BKAiOHaercn b nccAeAycMyto uenb na- 

paAAejibiio. 

rioCAeAOBaTC.'lbHO c neTACli AO A >K HO CblTb 
BKAioueHO Ao 6 aBo»moe conpoTHBAeaHe c t 3 khm 


pacMeroM. i no6bi tok b nerAe ne upeBbimaA Be- 
Aiuimibi. yKnaaiiHoii b rafiAitue. 

Ha piicyiiKo iipuBeuena cxeMa bkajomohhh 
BHopa ropa , ycTauuuACiuioro b ocmiAAorpatf), c 
1 [UIIlC(|)0[)MaT0p0M TOK3. 



BK.Tioiiemic BariMeTpOBoro BuCpaTOpa Mepe3 Tpanc^op- 
MaTOp TOKa 

Connection of wattmeter vibrator through current 
transformer 


Bn6paTopbi cAeAyeT xpauHTb b 3aKpbiTOM cy- 
xom noMeiueHHH. B B03Ayxe He aoa>kho 6biTb 
BpeAHbIX npHMeceH, BbI3bIBaiOIUHX K0pp03HK). 

FapaHTHHHblH CpOK paSOTbl BaTTMeTpOBbIX 
Bu6paT0p0B npn nopMaAbHbix ycAOBHHX xpaHe- 
HIIH H 3KCHAyaTaUHH — 12 MeCHLieB CO AHH npH- 
6bITHH B HHAHHCKHH nopT. 

V. KOMrUIEKT HOCTABKH 

B komiiackt nocTaBKH bxoaht: 

1. BaTTMCTpoBbift Bii6paTop Tuna JX\. 

2. OnHcaHHe it npaBHAa noAb30BaHHa. 

3. IlaciiopT. 


H3 abho b CoBeTCKOM Cowse 
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TYPES ill and HIT 
WATTMETER VIBRATOR 


I. APPLICATION 


Type ill ferrodynamic wattmeter vibrators 
are designed to record instantaneous values of 
power when operating types \\n02 and HI I 
oscillographs. 

The vibrators are manufactured in the follow- 
ing modifications: 


1. For operation at ambient temperatures 
from - 10 to J -35°C and a relative humidity up 
to 80 %— type ill. 

2. For operation at ambient temperatures 
from +10 to +45° C and a relative humidity up 
to 98% (tropical design)— type illT. 


II. BASIC SPECIFICATIONS 


Wattmeter vibrators arc manufactured in two 
types —XI and XII. Basic specifications of 
vibrators are given in the table. 

Vibrators are filled with damping fluid of 
such viscosity that with the ambient temperature 
of 20° C and short time connection, degree of 
damping is from 0.8 to 0.95. 

When vibrator is connected continuously, 
degree of damping lowers down from 0.55 to 0.7 
due to heating of damping fluid and decreasing of 
its viscosity. 

Difference in beam deflections on oscillo- 
graph screen at increasing and decreasing current 
in electromagnet winding, due to influence of 
hysteresis, does not exceed 0.5 mm with 1 m light 
beam length. 

Test voltage for insulation is 2 kV. 

Overall dimensions — 115X55X55 mm. 

Weight of vibrator is 320 gms. 


Parameters 

Xl 

XII 

Natural frequency in air, Hz . . . 

2500 

2500 

Sensitivity at 1 m light beam 
length, mm/A 2 

400 

4000 

Resistance of loop not greater 
than, ti 

7 

7 

Resistance of electromagnet wind- 
ing to D.C. not greater than, 2 

0.07 

6.2 

' Resistance of electromagnet wind- 
1 ing to 50 Hz A.C. not greater 

than, ‘J 

0.15 

17 

: Permissible effective current in 
i loop, mA 

20 

20 

1 Permissible effective current in 

electromagnet winding, A .. . . 

i 

5 

0.5 


III. OPERATION PRINCIPLE AND CONSTRUCTION 


Wattmeter vibrator is a ferrodynamic instru- 

Principle of operation is as follows: a metal 
tape in the shape of a loop is drawn in air gap of 
the electromagnet. A small mirror is fastened in 
the center of the loop. When current is absent in 
loop and electromagnet winding, the mirror 
remains stationary and the light beam reflected 
from it falls on the screen and photographic film 
of oscillograph as a fine light spot. When current 
flows through loop and electromagnet, the torque 


resulting from the interaction between current in 
loop and magnetic field in air gap, causes loop 
to deflect and mirror to move simultaneously. 
Angle of mirror deflection is proportional to 
instantaneous power value of circuit to which 
the*vibrator is connected. 

Type Til wattmeter vibrator is mounted in 
a plastic case. The case has a window to let pass 
the light beam. A lens is fixed in the window at 
some angle to the vertical axis. 
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IV. OPERATING, STORAGE AND GUARANTEE 


The wattmeter vibrator can be used to record 
A.C. instantaneous power, D.C. power varying 
in time, and also to record power at various 
transitional processes, phenomena, stability and 
oscillation of synchronous machines, etc. 

By oscillogram of instantaneous power with 
sinusoidal current and voltage one can determine 
apparent, active, reactive power and power factor. 

Calibration at A.C. should be accomplished at 
a non-inductive load. The vibrator constant can 
be determined in two ways: in warts per 1 mm 
deflection and in square amperes for 1 mm. 

When instrument transformers are employed, 
bear in mind their voltage ratio while determin- 
ing power curve. 

A single-phase power vibrator can be used to 
record power in three-phase circuits similarly to 
measuring power by means of a single-phase 
wattmeter in three-phase circuit. 

The moving element of wattmeter vibrator has 
some inertia and, due to it, records power value 
with an error both at amplitude and at phase. 

While recording industrial irequency, the 
error in recording is insignificant both on ampli- 
tude and on phase. 

While recording higher harmonics, the error 
is sharply increased. Therefore, it is not advis- 
able to record harmonics, which are higher than 
tenth, of industrial frequency. 


The wattmeter vibrator is connected to cir- 
cuit similarly to connection of wattmeter. 

The electromagnet winding should be con- 
nected in series to circuit under investigation 
while recording instantaneous power. If current 
in circuit under investigation does not exceed per- 
missible current value for the particular type of 
vibrator, the electromagnet winding should be 
connected directly to circuit. If current exceeds 
permissible value, the vibrator should be con- 
nected to secondary winding of a current trans- 
former — in case of A.C. or through a shunt — 
while a D.C. circuit is being investigated. 

The loop is connected in parallel to circuit be- 
ing investigated. An additional resistance should 
be connected in series to loop so that current 
in loop does not exceed value given in the table. 

Connection diagram of vibrator, placed in 
oscillograph, with current transformer is given in 
the figure. 

The vibrators should be stored indoors in dry 
premises. 

Harmful materials causing corrosion should 
not be present in the air. 

The instruments are guaranteed for 12 months 
from date of delivery to an Indian port, provided 
they have been stored and operated under normal 
conditions. 


V. SHIPPING COMPLEMENT 


The instrument comes complete as follows: 

1. Type JX 1 wattmeter vibrator. 


2. Description and operating instructions. 

3. Passport. 


Ms 2030 


Printed in the Soviet Union 
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KH/lOBOJlbTMETP 

3JIEKTPOCTflTHHECKMfl 

THna C96 h C96T 


OI1HCAHHE H flPABHJIA n 0 Jlb 30 BAHHfl 



TYPES C96 AND C96T 
ELECTROSTATIC KIL0V0LTMETERS 



DESCRIPTION AND OPERATING INSTRUCTIONS 
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KHJIOBOJlbT/ME I l> 3JI EKTPOCTATM4ECKHEI 
THn A C9(i m COST 


I. HA3HAHEHHE 


SjieKTpocTa THiiccKiie rpexnpc.rc iuibic kh.io- 
BtwibTMeTpbi Tuna C96 cjy>KaT a. i w H3Mcpemfji 
Hanpa>KeHHfl b uciihx nocroflinioro ti ncpeMemioro 
TOKa b mnpoKOM AHana3one Hacror. 

BbinycKaioxca cAeAyioiune Mo;iH(|)HKauiin: 

1. ZUh pa6orbi npH TeMfieparype <>Kpy/KHio- 


uiero B03Ayxa ot — 15 ao + 35° C h OTHocHTCAb- 
HOM^ BJia>KHOCTH ao 80% — THna C96. 

2 . ZIah paOoTbi npn TeMnepaiype onpy>Kaio- 
mero Boa/tyxa ot + 10 a o + 45°C h oTuocHiejib- 
hoh B.Ta>KHOCTH Ao 98% (TponHMecKoe HcnoAiie- 
HHe) --THna C96T. 


II. OCHOBHblE TEXHHMECKHE XAPAKTEPHCTHKH 


npeAejIbl H 3 M 6 pCHHH iipwOopoB - -7 5 — 15 - 
30 kV. 

OcHOBHaH norpeuiHocTb b pafio'ieft mbcth 
urKajihi He npeBbiLiiaeT j: 1 , 5 % aah riocronnHoro 11 
nepeMeHHoro Toxa wacroroH ot 20 Hz ;\o 5 MHz. 

PaOoMeH HacTbio iiiKa/ibi cmfraercji oo/iacTb 
ot 20 ao 100% npeAOAa noKasaiinn. 

WacTOTHati npHMeHHMocTb. npwCopbi Moryi 
npHMeHHTbCH AO MacroTbi 20 MHz, npH 3 tom nu- 
rpeuiHocTb He npcBbiiuaer ±3%. 

Ha npeAeAe 30 kV npiiMeneiiHe npnoopa orpa- 
HHHeno noHBvTeHHeM KopoHupoBanna, ho tie hh/ko 
nacTOTbi 10 MHz. 

Bahhhhc TeMneparvpbi ne ripcBbimaeT * 0 , 5 % 
Ha Ka>KAbie 10° C. 

BAHHHHe Biieiuiiero 3.qcK*rpi-i'iecKoro moah b 
500 VIcm He npeBbiLiiaeT ± 5%. 

BxoAHaq eMKocTb na akjoom npeACAC h 3 mc- 
peHHH — Menee 12 pF. 

Co 6 cTBeHHa« pe 30 HaHCHan nacroTa - OoAec 
160 MHz. 


BpeMji ycnoKoeHHH — Menee 4 cen. 
McnbiTaTe^bHoe HanpnBceHHe h30ahhhh: 

а) MOKAy BbICOKOBOAbTHbIM 3a>KHMOM H KOp- 
iiyeoM. coeAHHeiiHbiM c ueribio ocBemeHHH — 
16 kV na ripeAe/ie 7,5 kV, 31 kV na npeAeJie 
15 kV h 45 kV na npeAeAe 30 kV; 

б ) Me>KAy uenbio ocBeiueHHH h KopnycoM — 
2 kV. 

riHTaHHe ocBeTHTejibHoro ycTpoficTBa npoH 3 - 

boahtca ot ceTH nepeMeHHoro Toxa HanpH>KeHHeM 
127 hah 220 V hah ot nocTOHHHoro hah nepeMeH- 
Horo TOKa nanp«>KeHHeM 6 V. 

OcBemeHHe yKa 3 aTeAn ocymecTBAaeTca a 3 m- 
MOH C pO 3 b 0 OBblM UOKOAeM 6,8 V 0,28 A. 

TaSapHTHwe pa3Mepbi npufiopa — 280X600X 

% 240 mm. 

Bee npn 6 opa — 1 1 kz. 

HpHOOp H3rOTOBAHeTCH B COOTBeTCTBHH C Tpe- 
ooBa hhhm h TOCT 1845 — 52 aah npH^opoB KAac- 
ca 1 , 5 . r 


Ilk riPMHUHn AERCTBMfl H KOHCTPyKUHfl I1PMBOPA 


KHAOBOAbTMerpbi Twna C96 npeACTaBAjnoT 
co 6 oh nepenocHbie TpexnpeAeAbHbie npnGopbi co 

CBeTOBbIM OTCHeTOM ^AeKTpOCTaTHHeCKOH CHCTCMbl. 

ripHHu,Hn aghctbhh npn6opa ocuoBan na 
3AeKTp0CT3THHeCK0M B33HMOAGHCTBHH, B03HHKa- 
lOLUeM Me>KAy AByMH TeAaMH, HaXOAHHLHMHCH nOA 
Hanpa>KeHHeM Apyr OTHocimjAbHo Apyra. 


Oaho H 3 B 3 aHMOAeHCTByiom,Hx tca yxpenAeHO 
Hen0ABH>KH0 B Kopnyce npHOopa h o 6 pa 3 yeT 
HenOABH/KHblH 3 AeKTpOA 3 AeKTp 0 CT 3 THMeCK 0 r 0 
BOAbTMeTpa. BTopoe B 3 aHMOA 6 HCTByioiu.ee tcao 
ynpenAeno na ocu, cnocoOHofi noBopamiBaTbcn, h 
o6pa3yer n oabhhxHbih 3AeKTpoA BOAbTMerpa. Ocb 
noABH>KHoro 3 /ieKTpoAa ynpenAeHa Ha pacTH>KKax. 
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VcnoKOCUHe AMOKeHiiH noAiHi/KHoii ‘lacsii or) 
mecTBmiercn TopM 03 Hbh\ni tokumii. BojmiKaioiiui 
MH B COKTOpe nO/lBH/KHort) j.lOKipoaa Ilpn CIO 
nepcMcmeiimi » Marimriiow nti.ii* iiociomniom 
McH'HHTa. 

ripn 6 opbI HMOIOT Mfl.iyio BXOAIiyiO CMKOCI’b n 
BbrcoKoe con poriiB.ie line H 3 o:iniuin, 1103 ro.\iv n.t- 
Mepeiuie nanpa>Kcmui nocTommoro tokb nponc- 
xoaht, npa kthmockh. Cc 3 noTpeGAcmisi. 

LUKaJin npnGopa — Tpoiinan. 

Bee rpii niKaribi ynpcruieiiu 11a ;tep>Kare.ie, na 
och KQToporo nacaJKeua pymta. Ha stum >kc 


icpaoue.ie cMonnipoBaiibi jKpaiiM H3 Marnponan- 
,i no lucKcm.iaca. 11 a KOTopbic upoeKnipycTcn 
h ioopa/KCFi ne cBeroBoro yKa3a rcJiH. IlepeA uina- 
,-ioii noMOiueii IUHTOK c BbipeaoM, Ha Korop bin 
tianccena MapKiipoBKa. 

I luBOpOTOM pVMKM K Bbipeay noAaeTCH Ta H.1H 
mia a i.uKa.ia. 

il.'innn niKaribi oko.io 140 mm. 

O^opM.ieii npnGop b Kopnyce, ot.imtom H3 
a k>m h h ne Boro cn.iaBa. 

Kopnyc OAHOBpeMenno c.iv>kht 11 ^;ieKTpo- 
cra thm ecK h m 3 k p a h o m . 


IV. n PABHJ1A nOJlb30BA H Hfl, X PAH EH HE H rAPAHTHHHblH CPOK 


1. npii paGoxe c iipnoopaMn Tima C9G neoGxo- 
;Ud!MO coOjnoAaTb oGmne upamvia tcxuhkh 6a- 
onaciiocrH no paGore 11 a BbicoKoBo.ibinbix ycra 
nCBKax. 

2. Tlpn H3MepemiHX 11 a BbicoKoii Manure 
AAHira coeAHHHTe.ibHbi\ npoisoAOB bo juGo/haimo 
AonoviUHre.TbHoii norpeuinocTH Aon>KHa Gbiih k;ik 
MO>KHO MenblJJC. 

3. H 30.1 a Top npnGopa aoji>kcm 6biTb Bcer;ia 
MBCTbiM, a*i h nero peKoMeiiAyercn nepnoAHHecKH 
iipompaTb ero TpmiKOH, CMOMennon aBnaunoH- 
HbTM GeM3HHOM. 

4. Ilpn H3MepennHX b cHMMeTpnmrbix uemix 
(c He3a3e\K T iennbiM npOBOAOM) npnGop aojijkcm 
GbiTb yCTanoB/ien na H30JiHTopax, b Mecre. ne 
AOcrynnoM aah npuKOCHOBemiH. Pa3p«AHbie na- 
npflJKeilHH H30JlHTOpOB AOA>KHbI CblTb HC MClibUJe 
16, 31 HJIH 61 kV--B 33BHCHMOCTH OT BblGpUH- 
noro npeAeJia H3MepeHHH npnGopa. npn 3 tom 
hctomhhkom nnTanna ocBemenHH A- 0 Ji>KHa Gbirb 
OTAejibHan GaTapen na 6 V, ycTaHOBJiennafl na 
tbkhx >Ke H30JiHTopax, KaK h npnGop. 

5. C nOMOiAbio pywKH, pacno.iowennoH c npa- 
boh CToponbi npnGopa, ycTanoBHTb b OKHe npn- 
Gopa lUKajiy na 7,5, 15 hjih 30 kV — b 3hbhch- 
mocth ot npeAno.iaraeMOH BejnmHHbi H3MepneMo- 
ro nanpH>KeHHH. Aia sroro ny>KHo orrHHyrb 
pyuny b cTopony ot npnGopa, mtoGu ee iuth(J)t 
B bJineA H3 oTBepcTHH b Kopnyce, 3aieM noBep- 
nyTb pynny Tan, MTo6bi b oKHe npnGopa noHBn- 
;iacb HeoGxoAHMan LUKajia, h noTOM BCTaBHTb 
UiTHtJjT B HOBOe OTBepCTHe. 

6. ycranoBHTb hcoOxoahmuh npeAe.i H3Mepe- 
HHH. Rjin 3TOTO OTTHHyTb Ha CeGfl AO OTKa3a 
BbicoKOBOAbTHbiH bboa h noBepHyTb ero, nOKa Ha 
Hern cBepxy ne rioKaweTCH mhcjio, cooTBeTCTByro- 
mee H36panH0My npeAeAy H3MepennH. 

7. Bbidyn na BbicoKOBOJibTHOM BBOAe hoa- 
BecTH k na3y h AOCJiaTb bboa ao 0TKa3a BnepeA. 
c;ierKa npHAepJKHBaw ero pyKoii. 

8. npH paGoTe b HeCHMMCTpuqnbix uenax 
xopomo 3a3eM.ienHbiH npoBOA c.ieAyeT naAe>KHO 


npiicoeAHUHTb k 3a>KHMy. pacno.io>KenHOMy neno- 
epoACTBen no na Kopnyce npnGopa (na Gokoboh 
cropone). Biopoii npoBOA npncoeAHHHTb k 3a/KH- 

\iy BblCOKOBO.lbTHOrO BBOAa. 

9. flpn paGoTe b cHMMeTpnmibix uemix nopn- 
;u>K npucoeAHHeunn npoBOAOB 3HauennH ne HMeei. 

10. flepeA H3MepenHeM HeoGxoAUMo bk.iiomuti. 
nn ramie ocBeTHTejm, a. t ih ucro: 

a) ycTanoBHTb iiiTence.ibMbiH nepeK;noqaTe.ib, 
naxoAHiUHHCH na AHneBOH CTOpone npnGopa, 
b no;io>KeHHe, cooTBeTCTByiom.ee HanpH>KenHK) 
HCTOMHHKa nHTaHHH OCBeTHTeAfl; 
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6) npHCoeziHHHTb in uyp nmanmi k npnuopy h 
HCTOHHHK y nHTanwi. 

11. npOBepHTb, HcIXOAMTCH AH CBCTOBHM pHCKB 

Ha HyjieBOH otmctkc uiKa/tbi. B c.iyiae neuGxu- 

AHMOCTH nOBCpHyTb KOppeKTOp B IIN'/KliyiO CTO- 
pony. 

12 . OrperyjiHpoBaTb, ec.nn TpeoyeiCH, mctkoctb 
H 306pa>KeHHH CBeTOBOii OTMeTKH C J)HCKO ii Ha 
iuKajie. 

13. Zl/ifl peryjiHpoBaiiHH m eTKOCTH H3o6pa>Ke- 
HHH CBCTOBOH OTMCTKH .laMHV, HMCIOlUyiOCH B 

ocBeruTejie, mojkiio nepe.MemaTb bao-tb och c no- 
Mombio raHKH 2 (cm. phcvhok) h ncpnen^MKy.MHp- 
ho k neii bhhtom /. Kpowe Toro, naTpon AaMnu 
MO>KeT n o bo p a m h b a thc h BOKpvr CBoeii och. 

14. flo^aTb H3MepneMOe HanpHJKenne Ha 
33>KHMhI IipH60pa. 

15. npw 3aMeHe jiaMiibi hcoGxoahmo: 

a) /loeraTb HOByio .Tawny c pe3h6oBhiM uoko- 
jieM Ha 6,3 V 0,28 A. miTb .aaMnu ,wi>KHa GbiTb 
pacno^o>KeHa b ueHTpe KOJidbi; 

6) BbiK.nioHHTb H3MepaeMoe Hanpn>KeHHe; 

b) OTKJUOMHTb HCTOMHHK nHT3HHfl OCBeLUCHHH; 

r) cHHTb n.iaHKy c ocbcthtcjih, otbhhthb Tpu 
BHHT3 CBepxy KpblUIKH; 

a) nojiHOCTbK) oTBepHyTb h cHBTb raiiKy 2 ; 
e) BbinyTb AepwaTejib 3 c AaMnoii; 

>k) 3aMeHHTb neperopeBuiyio Jiaiviny hoboh; 

3) nocTaBHTb AepwaTejib c jiaMnofi Ha CBoe 
m gcto; 


n) c.tciku 3aBepnyTb raiiKy 2 \ 

K) BK.TlOHHTb HCTOMHHK riHTBHHH OCBCLUeHHH’, 

/]) aaBHHMHBaTb raiiKy 2 , nona na iiJKaJie He 
IIOHBHTCH KaKOe-JlM6o CBGTOBOC HHTHO; yCTaHOBHTb 
raiiKy thk, mtoGm cbctoboc iihtho GbiJio HawGoJib- 
iijhm; 

m) noBepuyTb jiawny 3a AepwaTeJib uokoah 4 , 
hc BbiHHMaa ee, b TaKoe riojio>KCHHe, npn kotopom 
CB eroBoe imtho GyAeT naHGoJiee flpKHM; 

h) OTBepTKofi noBop aMHBaTb bhht /, nowa ne 
OyAcr nojiyneHO Ha iiiKajie MeTKoe upHMoyro^bHoe 
CBCTOBOe rtHTHO C pHCKOli B CepeAHHe. FIpw stom, 
ecJin hcoGxoahmo noAnpaBHTb cBeTOBoe iththo, 
noBopaMHBaiOT rafiny 2 h AaMny, Kan yKa3aHO b 
iiyuKiax «.t» h «m»; 

o) y.no>KHTb to ko n oa boa h my k> cnupajib TaK, 
MToGbi OHa He Morjia KOCHyTbca nJiaHKH ocbcth- 
Tejin; 

n) iipuBepuyTh k KpbiuiKe anaiiKy ocBeTH- 
TLVIH. 

16. npn6opbl AOJl>KHbl XpaHHTbCH B CyXHX H 
MHCTbIX nOMemeHHHX. 

17. B MecTax xpaHeHHH npnGopoB hc aojijkho 
6biTb cH.TbHbix MarHHTHbix noAeii. B B03Ayxe He 
aojijkho 6biTb BpeAHbix npHMeceii, Bbi3biBaiomHx 
K0pp03HK). 

18. rapaHTHHHbiii cpOK paGoTbi npHGopoB npn 
HOpMaJIbHbIX VC/IOBHHX SKCriJiyaTaUHH H XpaHej 
HHH — 12 MecaueB CO AHH npHGbITHH B HHAHHCKHH 
nopT- 


V. KOMIUIEKT nOCTABKH 


B KOMiwieKT nocraBKH bxoaht: 

1. KHJIOBOAbTMCTp THIia C96. 

2. npOBOA nHTflHHfl OCBemeHHH VKa3aTC.TH 
npwGopa. 


3. Tpu 3anacnbie JiaMnw. 

4. TpH 3anacHbie pacT«>KKH. 

5. OnucaHHe h npaBHJia noJib30BaHHH 

6. IlacnopT. 


Hsa&ho b Cobctcicom Coiom 
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TYPES C96 AND C96T 
ELECTROSTATIC KILO VOLTMETERS 


1. APPLICATION 


Type C96 electrostatic three-range kilovolt- 
meters are designed to measure voltage in D.C. 
and A.C. circuits in a wide range of frequen- 
cies. 

The instruments are manufactured in the fol- 
lowing modifications: 


L To operate at ambient temperatures from 
15 to +35° C and a relative humidity 
up to 80% —type C96. 

2. To operate at ambient temperatures from 
■HO to +45° C and a relative humidity 
up to 98% (tropical design)— type C96T 


II. BASIC SPECIFICATIONS 


Measurement ranges of instruments— 7.5— 
15—30 kV. 

Main error on operating scale range does not 
exceed ±1.5% for D.C. and A.C. at frequencies 
from 20 Hz to 5 MHz. 

Operating scale range is from 20 to 100% 
of measurement range. 

Frequency application. The instruments can 
be used at frequencies up to 20 MHz with error 
being not greater than ±3%. 

On measurement range 30 kV the use of 
instrument is limited by appearance of corona, 
but not below 10 MHz. 

Temperature variation will cause an error not 
exceeding ±0.5% per each 10’ C. 

External electric field of 500 V/cm causes an 
error not exceeding ±0.5%. 

Input capacity on any measurement range- 
less than 12 pF. 


III. OPERATING PRINCIPLE AND 

Type C96 kilovoltmeters are portable three- 
range electrostatic instruments with light beam 
reading. 

Principle of operation is based on electro- 
static interaction arising between two bodies be- 
ing under potential relative to one another. 

One of the interacting bodies is fixed in case 
of instrument and forms the fixed electrode of 
electrostatic voltmeter. The second interacting 


Natural resonance frequency— greater than 
160 MHz. 

Damping time— less than 4 sec. 

Test voltage for the insulation: 

a) between high-voltage terminal and case 

connected to lighter circuit, — 16 kV on measure- 
ment range 7.5. 31 kV on measurement range 
15 kV, and 45 kV on measurement range 
30 kV. & 

b) between lighter circuit and case— 2 kV. 

Lighter is supplied from 127 or 220 V A.C. 

line or from 6 V D.C. or A.C. line. 

Indicator is illumined by 6.3 V 0.28 A lamp 
with screwed base. 

Overall dimensions of instrument— 280 x 
x 600X240 mm. 

Weight of instrument— 1 1 kgs. 

The instruments are manufactured in con- 
formity with the requirements of State Standard 
TOCT 1845—52 for instruments with accuracy 
class 1.5. 


CONSTRUCTION OF INSTRUMENT 

body is mounted on turning axis and forms mov- 
ing electrode of voltmeter. Axis of moving elec- 
trode is suspended. 

Damping of moving element is accomplished 
by eddy currents caused to flow in sector of mov- 
ing electrode when it moves in magnetic field 
of the permanent magnet. 

The instruments have low input capacity and 
high insulation resistance; therefore measure- 
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merit of voltage in D.C. circuits is effected 
practically without consumption. 

Instrument has three scales. All three scales 
are mounted on holder with a knob fixed on its 
axis. On the holder are also mounted frosted 
plexiglass shields. Shadow of light beam indi- 
cator is projected on shields. Plate, with a cut and 


the markings, is placed in front of the scale. One 
of the three scales appears in cut while turning 
knob. 

Scale length is approximately 140 mm. 

Instrument is mounted in aluminium alloy 
case. Case of instrument also serves as an elec- 
trostatic shield. 


IV. OPERATION, STORAGE AND GUARANTEE 


1. While operating type C96 instruments, ob- 
serve safety rules prescribed for high-voltage 
operation. 

2. When measuring voltage in high frequency 
circuit, connecting wires should be as short as 
possible to avoid additional error. 

3. Insulator of instrument should always be 
clean, for this purpose it is desirable to wipe it 
with rag dipped in pure benzine. 

4. When measuring voltage in symmetrical 
circuits (with non-ground wire) instrument 
should be set on insulators in a place difficult of 
access. Disruptive voltages of insulators should 
not be less than 16, 31 or 61 kV—depending upon 
selected measurement range of instrument. Light- 
er supply source should be a separate 6 V storage 
battery, which should be set on similar insulators. 

5. By means of knob placed on right-hand 
side of instrument set in window of instrument 
scale for 7.5; 15 or 30 kV—depending upon ap- 
proximate value of voltage to be measured. For 
this purpose draw off knob with its pin to be out 
of aperture of case, then turn knob so that desired 
scale appears in window of instrument; this done, 
set pin into other aperture. 

6. Set desired measurement range. For this 
purpose fully draw off high-voltage lead-in and 
turn it until on its upper part a number cor- 
responding to desired measurement range ap- 
pears. 

7. Bring lug on high-voltage lead-in close to 
groove and move it forward as far as it will go, 
holding by hand. 

8. While measuring voltage in non-symme- 
trical circuits, well grounded wire should be con- 
nected to terminal placed right on instrument 
case (on instrument side). Second wire connect 
to clamp of high-voltage lead-in. 

9. While measuring voltage in symmetrical 
circuits any sequence of wire connection may be 
used. 

10. Prior to measuring, switch lighter supply 
source ON, for which purpose do the following: 

a) set plug switch on front side of instrument 


in position corresponding to voltage of lighter 
supply source; 

b) connect feeding cord to instrument and 
supply source. 

11. Check whether shadow hair line is on 
scale zero or not. If not, turn corrector in required 
direction. 

12. Adjust, if necessary, clearness of light spot 
with shadow hair line on scale. 

13. If light spot on scale is not visible clear 
enough, shift lighter lamp along axis by means 
of nut 2 (see the figure) and with screw 1 per- 
pendicularly to axis. Besides, lamp holder can 
turn ruund its axis. 

14. Apply voltage to be measured to instru- 
ment terminals. 

15. For lamp replacement do the following: 

a) get ready 6.3 V 0.28 A lamp with screwed 
base (lamp filament should be positioned in cen- 
tre of bulb) ; 

b) switch voltage, to be measured, OFF; 

c) switch lighter supply source OFF; 

d) remove plank from lighter after unscrew- 
ing three screws on top of lid; 

e) fully unscrew and remove nut 2; 

f) take out holder 3 with lamp; 

g) replace burnt-out lamp; 

h) screw nut 2 on bolt end; 

i) switch lighter supply source ON; 

j) continue screwing nut 2 until a light spot 
appears on scale; set nut so that light spot be the 
largest; 

k) turn lamp base holder 4 without removing 
lamp for maximum brightness. of spot; 

l) turn screw /, using a screw driver, until 
light rectangular spot with shadow line in centre- 
appears clearly on scale. Adjust light spot, if ne- 
cessary, by turning nut 2 and lamp as stated in 
paragraphs “j” and “k"; 

m) lay spiral lead-in so that it do not touch 
lighter plank; 

n) screw lighter plank to lid. 

16. The instruments should be stored in clean, 
dry premises. 
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17. Premises should be free from strong mag- 
netic fields. Harmful materials causing corrosion 
should not be present in the air. 


18. The instruments are guaranteed for 12 
months from date of delivery to an Indian port, 
provided they have been stored and operated 
under normal conditions. 


V SHIPPING COMPLEMENT 


The instrument comes complete as follows: 

1. Type C96 kilovoltmeter. 

2. Feeding cord for lighter of instrument. 

3. Three spare lamps. 


4. Three spare suspensions. 

5. Description and operating instructions. 

6. Passport. 


k 1954 


Printed in the Soviet Union 






MINISTRY 


OF THE ELECTRICAL ENGINEERING INDUSTRY OF THE USSR 


MOSCOW 
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BOJlbTMETPbl 
nEPEMEHHOrO TOKA 

THna U.211 m U211T 

Of! MCAH M E M nPABHJIA riOJlb30BAHMq 


TYPES 11,211 and U211T 
A.C. VOLTMETERS 

DESCRIPTION AND OPERATING INSTRUCTIONS 


MMH MCTEPCTB0 

3J1EKTPOTEXHMMECKOM nPOMblUIJlEHHOCTH CCCP 

MOC K BA 
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BOJlbTMETPbl nEPEMEHIIOR) TOKA 
Tuna 11/2 1 ! h U2! IT 


I. HA3HA4EHME 


UJ,HToiibie uo.ibTMerpbi agtoktup huh chctcm m 
i h ii a U211 cAy/Kar aah lUMepemin nanpawenHfi 
b u,en«x nepeMenHoro iokh qacroroH ot 50 ao 
8000 Hz. 

BbinycKaiorcfl CAeAynmuix MOAHtpuKauHii: 

1 . Hah paOoTbi ii p n TeMnepaiype oKpy>Kaio 


mero Bo.ayxa or 1 10 ao 4*35° C h OTHocnre.'ib- 
noii ba a>KiiocrH ao 80% — THna 11211. 

2. ZL'ih pa6orbi npn TeMnepaType OKpywato- 
mero BojAvxa or 0 ao -t- 45° C h oiHocmeAbHOH 
b;i3>khocth ao 98% (TponHqecKoe HcnoAHeHHe) — 
inna LL211T. 


II. OCHOBHblE TEXHMHECKHE XAPAKTEPHCTHKH 


McnojmeHHe. flpuGopbi npeAnaanaqcubi A-*m 
yionACHHoro Montana n h3potobahk}tch b opbi3- 
ro3amH[nenubix Kopnycax. 

□ peAejlbl H3MepCHMH, flpHOopbl H3TOTOBA HiOT- 
ch na oahu hah abb npene/ia H3MCpemiB. riepc- 
HHC/ieiiHbie b ra(3;mue. 

H3Mepnre.ibHbie TpaHC{()opMaTopbi nanpH/Ke- 
hhh AO/i/KHbi ObiTb npeAna3naqeHbi aah paOoTbi 
na 3ByKOBi>ix qacTorax. 

OcHOBHan norpeiiJHOCTb ne npeBbiiiiaeT ^2,5%. 
PaOoqan qacrb niKa/ibi — ot 20 ao 1007o 
npeAtvia H3MepcHHH. 

BjiHHHHe BHeuiHero MurHHTHOro rioAfi naiipq- 
>KCHHOCTbIO B 5 Oc MCHCe ±1%. 

BpeMfl ycnoKoeHHA ne GoAee 4 cck. 

McnbiTaTeAbHce HanpHweHHe h30Ahlihh— 2 kV. 

Bee npHdopa — ne Oo.iee 3 ice. 

TaGapHTHbie pa3Mepbi npnGopa rioKa3anbi 
na pHC. 1. 


1 llpe;te.ibi n3MepeHH«, 
V 

BicncmeHue np«6opa 

30; 50; 150; 250 

HenocpeacTBeHHoe 

1 

500; If 00; If 00; 2000 

C rpaHc<J)opMaTOpOM Hanpawc- 

HHH COOTBCTCTBeMHO »a 

500 1000 1500 2000 

100’ 100 ’ 100’ 100 

1 

500—1000 
1010- 2000 

C TpaHCfJjopMaropoM HanpaHte- 
HHH COOTBeTCTBeHHO Ha 

. c 00— 1000 1000 — 2000 

100 ’ 100 


npHOopbl H3rOTOBABtOTCH B COOTBeTCTBHH C 

rpeOoBaHHHMH TOCT 1845 — 52 aah npHGopoB 
KAaeca 2,5. 



Phc. I. ra6apHTHwc paaMepu BO/ibTMeTpa TMiia U.211 


Fig. 1. Overall and installation dimensions of t'ype U.211 voltmeter 
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in. riPHHLum ju Hunmi n kohc: i py kumh iipmbopa 


Bo;ibTMeipbi T«na U.211 — mnioubh* u;ui«> 
hah AuyxnpeAe.ibiibie npuCopu ag i ok i option ai 
CTCMbl. 

Ohh .\cipaKTep113y k)tch iipii\KMicinb’\: ih> 
.lynpoBOAH n KOBbix b bi ri p h m n tca t; ii , ^ouaiumiibix 
conpoiHB.ienHH h H 3 MepnTeAn Manmioj. icKipiiuo 
CKOH CHCTeMbl. COCAHHCHIIblX B CXCMV, I103B< ). 1 >IK • 
myio npoH 3 BOAHTb H 3 MepeHHH iianpw/Kciimi nopo- 
Mennoro TOKa. 

flpHHUHri AeHCTBHB Ma rUMTO'^.'lL'K rpMMt’CKUl'U 
H3MepHTe;ibnort) npn6opa ocuoBaii iin Baan.Moacii- 
CTBHIi ManiHTHOrO IIOAH B B03AyUJH0M 3B30pe, CU3- 
AaBaeMoro nocToniiHbiM MarHuruM, c BbinpHMACH- 
HUM TOKOM, npOTeKaiOlUHM no o6\1GTKe HOABH/K- 
HOH paMKH. B pe3yJIbTaTe 3TOrO B3ailMOAeHCTBHH 
B03HHKaeT BpamaiOlUHH MOMeHT, OT KAO H R HD III H H 
no^BH>KHyK) wacTb npH6opa. 

BpamaiomHH momcht nponopuHOHajieu chac 
T ona, npoTeKaiomero no oomotkc paMKH. Otkao- 

HeHHK) nOABH>KHOH 43CTH n p OT H BO AC H CT By d MO- 
MeHT, co3AaBaeMuft AoyMH cnupa.TbHbiMH npy- 
>KHH3MH. 

ycnOKOeHHe ABH>KeHHH riOABH>KHOH 43CTH oey- 
meCTBJIfleTCH TOpM03HUMH TOK3MH, B03HHKaiOUUl- 
mh b KapKace paMKH npH ee nepeMemeiiHH b no. ie 
nocTOHHHoro MarHHTa. 

ripHHUHnHajibHaH cxeMa npn6opa H3o6pa>Kena 
Ha phc. 2. 



PliC. 2. I IpUHUHMHa.’lbHCH CXCM 3 
npuTiopa Tuna U.211 
Fig 2. Hasic circuit diagram of typo 
1421 1 instrument 

B npnOope H3Mepnre.ibHbiH Mexammt homc- 
men b ii pa bom liHHviteM yiviy, mto yBe.’iHMMBaer 
AAnny uiKa.ibi it AtviaeT y;io5nbiM orcMer noKa- 
3aHH H. 

Kopnyc ripH(5opa craAbHoii, hhahhhhk H 3 aAio- 
MHiineBoro cn.iaBa. UoKOAb H3 riAaCTMaccu. 
Kopnyc npu(5opa OKpainen b Mcpnuft ubct. 


IV. F1PABHJ1A MOHTA>KA, nOJl b30BA H M XPAHEHMfl 


1. npHOopu THna 14,211 npeAHa3na4enbi aah 
yTon^eHHoro MOHTawa, aah 4ero AHueBan 4acrb 
Kopnyca HMeeT KBanpaTHbiH h3JIhmhhk, cnaOwen- 
HUH 4CTUpbMH IlinHAbKaMH AAfl KpenACHHH H3 
lUHTe. 

2. npn6opu Ha HanpaweHHe cbuihc 50 V He* 
o 6 xoahmo 3a3eMJiHTb. 3a3eM^HtomHH npoBOA cac- 
AyeT npHcoeAHHHTb k KpenejKHOH uitiHAbKe, \iap- 
KHpOBaHHOii yCJJOBHblM 0603HaqeHHCM 30MAH_. 

3. Pa3MeTKa mHTa aah Moirra>Ka npnOopa 
AOA>KHa 6bJTb np0H3BeAeHa b cootbctctbhh c ra- 
OapHTHUM HepTe>KOM (pHC. 1). MoHTa>K aoa>kch 
6uTb TiuaTeJibHbiM, npn6op AOA/Ken ycraiiaBAH- 
BaTbCH 6e3 nepeKocoB. Bo H36e>KaHHe pa3oa.rrbi* 
B3HHH Ha IlinHAbKaX, XpenHLH,HX npHOop, HCOOXO- 
AHMO npHMeHHTb KOHTprBHKH. IlpH MOHTDJKe CJie* 
AyeT o6paiuaTb bhhm3hhg na HaAe>KHOCTb npn- 
COeAHHeHHH npOBOAOB H (la KaweCTBO KOHTaKTOB. 

4 . EcJIH BOAbTMeTp. AOA>Ketl nOAKA lOHaTbCH 
K H3Mep«eMOH CeTH Hepe3 H3MepHTGAbHUH TpaHC- 
(j)OpMaTOp, TO HOMHIta.lbHUe 3HaHeHHH H3MepH- 
TeAbHoro TpaHccJ)opMaTopa no Hanpa^enmo h 
qacTOTe aoa>khu cooTBeTCTBOBaTb yKa3aHHHM, 
noMeiuennuM Ha uiKaAe npn6opa. HgoOxoahmo 
TmaTCAbHO 333eMAHTb BTOpHHHyiO o6\IOTKy H KOp- 


nyc H 3 MepHTe.ibiioro Tpanc(J)opMaTOpa naripH- 

/KCIIHH. 

npH OTKA I04GHHH BOA bTMGTpOB BT0pH4HbI0 06- 



Puc, 3. Cxomu HK.nionoMHH no.ihTMeTpoB rnna U.2I1 a ceTt>: 
a HeilOCpeACTBC'HHOL* BKJHOHOHHC; U — BK.'IIO'ICHHO OAHO- 
npeAOAbnoro npnOopa c H3MepnTe.ibiibiM Tpanc(J)opMaTopoM 
nanp50KeHH5i; c - bk-UO'ichho AByxnpeAeJibnoro iipwoopa 
c ceKunOiinpOBamihiM Tpauc^opwaTOpOM HanpHiKemin 

Fig. 3 . Diagram for connecting tvpe U 211 voltmeters 
to the circuit: a direct connection; b -connection of single- 
range instrument through a voltage transformer; c- con- 
nection of two -range instrument through a sectional vol- 
tage transformer 
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MOTKIi M.iMOJ)H IV.'lbllblX T]JaHC(()0}JM cl I’UpOB H.illpH 
>KeiiHw ;u).i>KUhi ocraBarijca paaoxi KiiyTbi m h 

5. TlByxiipciRvibMhie npnCiopbi rpeovioi van- 
HOBKH AOriO.’IMHTC.’lbMO HH tUHTC IlOpCK.'llOqn I O.'lOli . 
npOH3BO;UUUHX IiepCK. 1K)40HHC IiepBMMHoii OOMOl- 
kh H3MepHTtvibnom Tpa nc({)opM nropa unnpa* 

CxcMbi BK.iioqeHHH npwfiopoB b con, uaoopa- 
/Keiibi na pHC. 3. 

6. riepe^ Haqa.iOM HjMepeHHH c.ie;iyeT yoe- 
AHibCH, 4 to CTpejiKa npnoopa npw b u K.*no 4 c h h o m 
nmaHHH HaxouHTCH Ha nyjieBoii OTMetKe. B npo- 


niiiiioM c.ivqao c. io;ivoi ycraiioHiirh go na. nvvib, 
Mo.'ib3yncb KuppcKropuM. 

7. Bo h joc/K an He norpoiiinoCTH ot napa;i/iaKca 
ore mot iioiwHaimii hcooxo.uimo npouo;i,HTb, naO.iKj- 
;iaa iHKany no .imhhh. iiepncHXUiKy.'isipHoH k hch 
H K Cl'plYIKe. 

8 . llpuoopbl AO.' 1 /KHbI XpaHHTbCH HO CTCVKia- 
>Kax n cyxtix h miioibix nuMcmennax. B B03Ayxe 
ho Ao.i/Kiio own, itpcaiiNx npHMeceii, nbi 3 biBaio- 
mux KOppOJMK). 

f apaHTHiinbiii epox paooTbi npuCopoB npn 
nopMa.'ibiibix ycjioBHHx 3 Kcn.iyaTau.HH h xpane- 

HHfl - 12 MCCHUGB CO AHH IlpH6bITHH B HHJ3.H HCKHH 

nopr. 


V. KOMnJIEKT nOCTABKM 

B KOMnjieKT nocTaBKH bxouht: 2 . OnncaHHe h npaBH/ia no.ib30BaHHH. 

1. n P n(5op THna U211. 3. flacnopT. 


H3A8HO B COBeTCKOM CoK>3e 
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TYPES U2U AND L1/2I1T A.C. VOLTMETERS 


i. APPLICATION 


Type U21 1 switchboard voltmeters of detector 
type are used for measurement of voltage in A.C. 
circuits at frequencies of 50 to 8000 Hz. 

These instruments are manufactured in the 
following modifications: 


1. Type U21 1— for operation at ambient tem- 
peratures of +10 to +35° C and a relative humi- 
dity up to 80% ■ 

2. Type U,21 IT — for operation at ambient tem- 
peratures of 0 to +45° C and a relative humidity 
up to 98% (tropical type). 


U. BASIC SPECIFICATIONS 


Design. These instruments are designed for 
flush mounting and come in splashproof cases. 

Measurement Ranges. The instruments are 
manufactured for one or two measurement ranges 
as given in the table. 

The voltage transformers should be of audio 
frequency type. 

The Main Error of the instrument does not 
exceed ±2.5%. 

The working part of the scale is from 20 to 
100% of full-scale deflection. 

The limiting value for the influence of an ex- 
ternal field intensity of 5 Oe is less than ±1%. 

The damping time is not greater than 4 sec. 

The insulation withstands a test voltage of 
2 kV. 

The instrument weighs not more than 3 kgs. 

Overall dimensions of instrument are shown 
in fig. 1. 


Measurement 
ranges, V 

Connection 

30; 50; 150; 250 

Direct 

500; 1000; 1500; 2000 

Through a voltage transformer, 
respectively for 

5O0 . 000 1500 2000 


100' 100' 100’ 100 

500-1000 

1000 — 2000 

Through a voltage transformer, 
respectively for 

500-1000 1000 -2000 

100 ’ 100 


The instruments are manufactured in accor- 
dance with the requirements of State Standard 
TOCT 1845—52 for instruments with an accuracy 
class of 2.5. 


III. CONSTRUCTION AND PRINCIPLE OF OPERATION 


U211 voltmeters are switchboard instruments 
of detector type with one or two measurement 
ranges. They comprise quasi conductor rectifiers, 
multipliers and a moving-coil type instrument 
connected in a circuit for measuring A.C. vol- 
tages. 

The principle of operation of the moving-coil 
instrument is based on interaction between the 
magnetic field produced by the permanent mag- 


net in the air gap and the current which flows 
through the winding of the moving coil. This in- 
teraction results in a torque which causes the 
moving element of the instrument to deflect. 

This torque is proportional to the current 
flowing through the winding of the frame. The 
turning motion of the moving element is opposed 
by the mechanical torque exerted by two spiral 
springs. 
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' Damping of liie moving element is aceom- 
plished by eddv currents induced in the frame 
when it moves in the field of the permanent mag- 
net. 

Basic circuit diagram of the instrument is 
shown in fig. 2. 


The measuring mechanism of the instrument 
is located in the right-hand bottom corner. This 
increases the scale' length and facilitates read- 
in it. 

^The instrument case is made of steel, the 
flange- -of aluminium alloy. The base is plastic. 

The instrument case is painted black. 


IV INSTRUCTIONS FOR MOUNTING, USE AND STORAGE 


1. Type U211 instruments are designed for 
flush mounting. For this purpose the front side ol 
the case has a square flange with four studs for 
fastening to the panel. 

2. Instruments designed for voltage exceed- 
ing 50 V must be grounded. The grounding wire 
should be connected to the fastening stud marked 

with the symbol ‘ground’ ( — ). 

3. For mounting the instrument the panel 
should be marked in accordance with the accom- 
panying drawings (fig. 2). The instrument should 
be mounted carefully, without slanting. Locknuts 
should be used to prevent the instrument from 
getting loose. It is essential that the wires should 
be securely connected making good contacts. 

4. When connecting the voltmeter to the circuit 
to be measured through an instrument trans- 
former, rated values of voltage and frequency of 
the instrument transformer should correspond to 
those on the voltmeter scale. Secondary winding 
and case of the instrument transformer should be 
securely grounded. 

While disconnecting the voltmeters, secondary 

V. SHIPPING 

The instrument comes complete as follows: 

1. Type U21 1 instrument. 


windings of the voltage transformer should re- 
main open. 

5. Instruments for two measurement ranges 
require additional switches to be mounted on the 
switchboard for switching primary winding of the 
voltage transformer. 

Diagrams for connecting the instruments to 
the circuit are shown in fig. 3. 

6. Prior to measuring, see that the pointer, 
with meter de-energized, is set on zero. If not, 
reset it to zero using the zero adjuster. 

7. In order to eliminate parallax errors, read- 
ings should be taken when looking at the scale 
along a line perpendicular to it and to the 
pointer. 

8. The instruments should be stored on shelves 
in dry and clean premises. The air should be free 
from harmful gases and fumes causing corrosion. 

The instruments are guaranteed for 12 months 
from the date of delivery to an Indian port, pro- 
vided they are stored and used under normal 
conditions. 

COMPLEMENT 

2. Description and operating instructions. 

3. Passport. 



3aw. 19 tO 


£ 

£ 


- $ 
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MMKPOAMnEPMETPbl 

Tuna M95 h M95T 
C MHOronPEAEJlbHblMH 
LUyHTAMM Tuna P4 h P4T 

OnHCAHHE H nPABMJl A flOJlb30BAHHfl 



TYPES M95 and M95T 
MICROAMMETERS WITH 
TYPES P4 and P4T 
MULTIRANGE SHUNTS 

DESCRIPTION AND OPERATING INSTRUCTIONS 


MMHMCTEPCTB0 

3J1EKTP0TEXHMMECK0M nPOMblUIJlEHHOCTM CCCP 


MOC K B A 
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MHKPOAMlIEPMETPbl Twia M95 h M95T 
C MHOronPE^EJlbHblMM UiyHTAMH THna P4 h P4T 


I. HA3HAHEHME 


MaruHTOSJieKTpHMecKHe MHKpoaMnepMeTpw 
THna M95 co CBeTOBbiM yKa3areJieM bmccto c 
MH oronpeAejibHWMH mynT<i m h thiui P4 c/iy;Kar 
H3MepeHHH CH/ibi TOKa h nanpawenHn b nenax 
nocTGHHHoro TOKa. 

BbinycKafOTCa cjieAyiomHx MOAHtfiHKauHH: 


1 . ZIjih paOoTy npw TeMneparype oKpywaio- 
iuero B03Ayxa ot -F 10 ao + 35 ° C h OTHOCHTeAb- 
HOH BJia>KH0CTH ao 80% — THna M95. 

2 . TUh paOoTbi npw TeMnepaType OKpy>Kaio* 
mero B03Ayxa ot + 10 ao h 45° C h OTHocHTeAb- 
HOH BAa>KHOCTH AO 98% (TpOnHHeCKOe HCnOAHC- 
une) — THna M95T. 


II. OCHOBHblE TEXHH4ECKME XAPAKTEPHCTMKH 


flpeaejibi HsuiepeHHH. ripHOopbi H 3 roTon.isiK)T- 

ch Ha npeAGAbi H3MepeHHH, npeACTaBACHHbie 

B Ta6A. 1. 

OcHOBHan norpeuiHOcTb hc npeBbiujacT hl% 
A- T 1H IipnOopOB C OCHOBHblMH IipeACJiaMM H3MCpe- 
HHH 1 H 10,-1- A H i 1,5% AAH npHOopOB C OCHOB- 
HbiM npeACAOM H3MepeHHH 0,1 : .A. norpeujiioc lb 
noAroiiKH conpOTHBAeiiHH LLiymoB ne npeBbuuaeT 
±0,2% HOMHHa.lbHOrO 3HaMeHHH. 


T a <5 ji h u a 1 


OCHOBHOfl 

npeAea 

H 3 lrepeHHfl, 

pA 

AoliOJIHH- 
TejibHbie 
npeAeaw H 3 - 
MeperiHH 

BKjnoqeuHe npnOopa 

1 nA 

| mV 


0,1 

1 

5 

HenocpeACTBeHHoe 

1 

10 

5 

h^h (npH noao>KeHHH ne- 
peKaiOBareaH .nap. uiynT*) 
co cbokm MHoronpeAeJib- 

10 

100 

0 , 5 . 

HblM UiyHTOM THna P 4 , 
paCUJHpflJOmHM OCHOBHOH , 
npeaeji H 3 MepemtH b otho- 
uieHHH 1 —5 — 1 U — 50 — 
100 - 500 - 1000 pa 3 


BaHAHMe BHeuiHero MarHHTHoro noaa nanpn- 

meHHocTbio b 5 Oe — tie Gojiee ±1 %. 

BpeMH ycnoKoeHHfl noABHaaiofi qacTH npH6o- 
pa npw conpoTHBAeHHHx BuemneH uerin, yKaaan- 
Hbix b TaO.i. 2 , He npeBbimaeT 4 cck. 


T a 6 ji h u a 2 


Hpe^eahi n 3 MepeHnn 

ConpoTHBaeiiHC BueuiHett 
uenw, Q 

0,1 ;jA 

ot 120 000 ao oo 

1 fiA 

OT 0 AO oo 

5 mV 

ot 0 ao 200 000 

t 1 fxA 

ot 3000 ao co 

10 h A 

OT 0 AO OO 

5 mV 

OT 0 AO 30000 

10 fxA 

ot 30 ao 00 

100 ,xA 

OT 0 AO oo 

0,5 mV 

ot 0 ao 200 
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HcnbiTaTejibHOe HanpmKeHHe h3oahuhh — 
2 kV. 

OcBeuieHHe yKaaaTejisi ocymecTBAaerca abm- 

noft 6,3 V, 0,28 A c pe3b6oBbtM uoKtvieM. 

flHTSHHe OCBCTHTeJl WHOrO yCTpOHCTBa HpUH 3 BO- 
AHTca ot ceTH nepeMeHHoro TOKa nanpawenHeM 
127 hah 220 V (50 Hz) hah OT IlOCTOHHHOro HAH 
nepeMeHHoro tona Hanpa>KeHHeM 6 V. 


ra6apHTHbie pa3Mepw: npnfiopa — 215X270X 
■ 125 mm, jiiyma — 110X 126X62 mm . 

Bee npw6opa — 3,5 kc; Bee uiyHTa — 0,5 Ke. 

npn6op H3TOTOBAHeTCH B COOTBeTCTBHH C Tpe- 

Oobbhhhmh TOCT 1845 — 52 aah npHOopoB KAac- 
cob 1,0 ha h 1.5; uiyHTbj — KAacca 0,2. 


III. nPMHUHn flEH CTBHfl M KOHCTPyKUMfl I1PHBOPA 


MHKpoaMnepMeip Tana M95 npeACTaBAaeT 
co6oh nepeHocHufi MHoronpeAeAhitbiH npHoop 
MarHHTOSJieKTpHMeCKOH CHCTeMbI CO CBeTOBbIM 
yKa3aTeJieM. 

flpHHUHII AefiCTBHH npH6opa OCHOBaH 11a 
B3aHMOAeHCTBHH ManiHTHOrO tlOAH B B03AyiHH0M 
3a3ope, CQ3AaBaeMoro nocroHHHbiM ManiHTOM, h 
TOKa, npOTenaioiuero b oGmotkc iioabh>khoh paM- 
kh. B pe3yjibTaTe stoio B3aHM0AeficTBHa bo 3 hh- 
KaeT BpaiuaiomHH momcht, otkachhk>iuhh no- 
ABH>KHyio MacTb npw6opa. 

Rjlil yBeAHMeHHfl HyBCTBHTeAbHOCTH npH6opa 
noABH>KHaH MacTb yKpen^eHa na pacTHMKax, 
oCbiMHaa CTpeAKa jaMeneHa CBeTOBbIM yKa3a- 
TeJieM. 

Yroji noBopoTa paMKH 33 bhcht ot BeAHHHHbi 
CHJihi TOKa, npoTenaiomero no oOmotkc paMKH, h 
npoTHBOAeftcTByioiuero MOMeHTa pacTa>KeK. 

ycnOKOeHHe ABH>KeHHH nOABH>KHOH MaCTH ocy- 
meCTBJlHeTCfl TOP M 03H bl M H TOK3MH, B03HHKaK)UJ,H- 
mh b o 6 motkc paMKH npH ee nepeMeiueHHH b Mar- 
hhthom noAe nocToflHHoro MarHHTa. LLlKaJia pac- 
noAOHteHa naKJioHHo h npeACTaBAaeT co 6 oh 6e- 

AhlH LU.HTOK C HaneCeHlIblMH Ha HeM AeJieHHHMH 
H 3H3K3 M H H C rOpH30HTaAbHOH npOpe3bIO AAH 

cBeTOBoro yKa3aTeAa. C 3aAHefi croponbi npope3b 
3aKptJTa njiacTHHKOH H3 MaTHpOBaHMoro nJieKCH- 
rjiaca, Ha KOTopyto npoeKTHpyerca CBeTOBoe naT- 
ho c aepTofi. UlKajia OAHopaAHaa. ^AHHa iUKaAhi 
okojio 140 MM. 


npwOop otfcopMAeH b nAacTMaccoBOM Kopnyce. 
Ko Any uokoah npHBepHyT iuhtok, Ha koto- 
poM HaneceHbi cxeMa BHyTpeHHHX coeAHHeHHii 
npnOopa h Aamibie conpoTHBAeHHfi. 

flpHMeHeHiibie b npnOope yHHBepcaAbHbie 3 a- 

>KHMbl C HeCBHHHHBaJOlUHMHCa rOAOBK3 M H n 03 B 0 - 

ahkjt noAbjoBaTbca T 3 K>Ke h npoBOAaMH co uiTen- 
CeAbHbJMH HaKOHeHHHKaMH. 

MHKpoaMnepMeTpbi h rnyHTbi Ha Bee npeAeAhi 
H 3 MepeHwa HMefOT 0 A«y h Ty >Ke cxeMy BHyTpen- 
HHX COeAHHeHHH. 

KaKBHAHOH 3 npHHUHnHaAbHOft CXeMU (pHC. 1 ), 
b npnOope HMeeTca cabochhuh nepeKAioqaTeAb. 
BbinOAHHtOLUHH CAeAyiOlUHe (J)yHK!i,HH. 

nojioweHHe nepeKAioaaTeAfl 1 — uenb o6mot- 
kh paMKH h BHeuJHaa uenb 3aMKHyibi naKOpoTKo. 
n P H6op 3 AeKT P HaeCKH appeTHpOBBH. 

lloAOJKeHHe nepeKAioHaTeAH 2 — uenb o6mot- 
kh paMKH iuyHTHpyeTca conpoTHBAeHHeM. Ochob- 
Hofl npeAeA H3MepeHHa npnOopa noBbimaeTca 
b 10 pa3. 

rioAOweHHe nepeKjnoqaTejia 3 — npH6op pa- 
6 oTaeT Ha ochobhom npeAe^e H 3 MepeHHa. 

I1oAO)KeHHe nepeKjnoMaTejiii 4 — npnOop 

BKAIOaeH Ha MHAAHBOAbTOBblfi npeAe/i. 

riojio>KeHHe nepeKAioiaTeAJi 5 — npn6op npeA- 
Ha3naqeH A^a paOoTbi TOAbKO c uiyHTOM Tnna P4. 

Rj \ a HCKjnoaeHHa BAHaHna tokob yTe^KH, mo- 

ryiUHx H3MenHTb P e3yjibTaTbi H3MepeHHa, npHOop 









Shitld clamp 




Phc. 1. npiumnnHa/ibHaa cxeMa MHKpoaMnepMeipa THna M95 
c MHoronpeae/ibHbiM uiyHTOM THtia P4 
Fig. 1. Basic diagram of type M95 microammeter with multirange 
type P4 shunt 
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Phc. 2. CxeMa omthmcckoio ycTpoiicTBa MiwpoaMnepMCTpa 
Tuna MU5 

Fig. 2. Optical scheme of type M95 microammeter 


cHa6>KeH cneuHajibHbiM 3KpanoM, coeAHncmibiM 
C 3a>KHMOM «3KpaH». 3a>KIIM «3KpaH» AOA/KCH 
noAKjnoMaTbCH k OAHOMy m 3a>KHMOB npnoopa, 
k KOTOpOMy noAKAionena lOMepHCMan ncnb. 

JXjw oCecneMeHHH ;iymiiero 3KpnnnpoBaHHfi ot 
tokob yTewKH peKOMeiiAyeTCH coGnparb nueujittoio 
CXeMy T3KHM o6pa30M, WTOCbl OAHII H 3 nOAIOCOB 

HCTOMHHKa nHTaHHH 6biJi hoakaiowoii nenocpeA- 

CTBeHHO K OAHOMy H3 33 >KHMOB npn 6 opa H K TOMy 
>Ke 3 a>KHMy 6 biA noAK^noqen 3 h>khm « 3 Kpan». 

B cjiynae, ecAH Me>KAy hctomhhkom iiHTaHHH 

H 33JKHM0M, K KOTOpOMy nOAKAIOHGH 3KpaH, 
HMeeTCH KaKoe-TO conpOTHBJieHHe, 3KpaiiHpOBaHHe 
OT TOKOB yTOMKH 6yACT MaCTHMHbIM. 

OnTHqecKan cxeMa npwGopa (puc. 2) coctoht 
H 3 a a m n bi ocBeTHTejiH 1 , KOHAencopa 2 , AHaippar- 
Mhi 3 , 3epKaA 4 , 5 , 8 , 9 , 10 , o6i>eKTHBa 6 , aepKajia 

nOABH>KHOfi H8CTH 7 M UIKaAbl 11 , H3 OCBCLACHHOM 


yqacTKe KOTopoii mo>kho HatfAioAaTb qeTKyio 

pHCKy. 

OCmaH A-fiHHa Ayna ot 3epKaAa noA 0 H>KHOH 
wacTH ao LUKaAbi cocTaBJiaeT 400 mm. E>AaroAapfl 
TOMy, hto Ayw ABa>KAbi 0Tpa>«aeTCH ot 3epKajia 
nOABHJKHOi’i M3CTH, AOCTltraCTCH Ta >KC MyBCTBH- 
TeJIbHOCTb, HTO H npH AAHHC AyMH B 800 MM. Co- 
KpameHHe aahhm Ayqa 3na'iHTeAbHo yBejiHMHBaeT 
ocBemeHHocTb CBeTOBoro yKa3aiejiH Ha uiKaAe. 
Kopnyc utyHTa H3roTOBJiaeTCH H3 nAacTMaccbi. 
IUyHT CHa6>KeH cneunaAbUbiM axpaHOM, coeAHneH- 
HblM C 33JKHMOM, 0603Ha'ieH HblM 6yKBOH «3>. 

Kopnyc 3 aKpbiBaeTCH CHH 3 y iuhtkom, Ha koto- 
poM naHecena cxeMa Luyirra n AaHHhie conpo- 

TH BACHHH. 

B noAO>KeHHH nepeKJHOMaTeAH inyHTa « oo * 
myHT 3 aMbiKaeTCH HanopoTKO h b 3 tom cAynae 
qepe3 Hero mo>kho nponycKaTb tok ao 5 A. 


IV. nPABHJIA nOJlb30BAHHM, XPAHEHME H rAPAHTMH HblH CPOK 


1. riepeA H3MepeHHeM HeofiXOAHMO BKAIOMHTb 
nHTaHHe ocBeTHTeAH, jxjih l iero: 

а) ycTaHOBHTb uiTenceAbHbiH nepeKAtonaTCAb, 
HaxoAHiUHHCH Ha nepeAHeft ctchkc npH6opa, b no- 
AOJKeHHe, cooTBeTCTBytomee nanpHWCHHio hctom- 
HHK3 IiHTaHHH OCBCTHTeAH; 

б ) npHCoeAHHHTb uiHyp nH'ranHH k npw 6 opy 

H HCTOHHHKy nHT3HHH. 

2 . PaaappeTHpOBaTb noABHJKHyio MacTb npw- 
6 opa, a-tih Hero ycTaHOBHTb pyBKy nepeKAfowaTeAH 
Ha TpeCyeMbifl npeAeA H 3 MepenHH. 

n p h m e q a h ii e. Hpn6op Aonxteii uoctohhho 

HaXOAHTbCH B appeTH pOB3 HHOM COCTOHHHH, 33 HCKAIO- 
MeHHeM MOMeHTa H3MCpeHHH. 

3 . npOBepHTb, HaXOAHTCH AH >Ka3aTeAb Ha 
HyAeBOii OTMeTKe uiKaAbi. B cAy i jae neo6xoAH- 
MOCTH nOBepHyTb KOppeKTOp B ny>KHyjo CTOpOIiy. 



Phc. 3. OcBeTHTe/ib npnfiopa 
Fig. 3. Light source of instrument 
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4. OrperyjiHpoBaTb, ecAH TpeOyeTca, H3o6pa- 
JKeHHG CBeTOBOA OTMeTKH C pHCKOH Ha IHKaJie. 

5 . ZUh pery/iHpoB3HHfl mctkocth H3o6pa>Ke* 
HHfl CBeTOBOH OTMeTKH JiaMny, HMeiOUiyiOCfl B oc- 
BeTHTeJie, mojkho nepeMemarb baoah och c no- 
MOiUbK) raflKH 2 (pnc. 3) h nepncuAHKyAHpuo k 
H efl BHHTOM 1 . KpOMe Toro, IiaTpOH JiaMIlbl MOJKCT 
noBOpaMHBaTbCH BOKpyr cBoen och. 

6. rioAKJHOHHTb H3MepHeMyio cxeMy k 3a>«H- 

MaM npn6opa. 

7. PacLUHpeHHe npeAeAOB H3MepenH« npaOopa 
no TOKy mojkho npOH3BecTH c noMoinbJo uiyura 
THna P4. npeiiejibi H 3 MepenHH yKa3aiibi na iuhtkc 
myHTa. 

8. A*™ pafioTbi c uiyHTOM Hy>KHo: 

a) Bbi6paTb LLiyHT cootbctctbchho npeAeAaM 
H 3 MepeHHH npnOopa; 

6) nepeKJUOMaTeJib npeAeAOB n 3 MepeiiHH n 

npwOope nocTaBHTb b noAOwenne «nap. uiyiiT»; 

b) nepeKJiiOHaTeJib myHTa nocTaBHTb na Bbi- 
6paHHbiA npeAe^i H3MepeHHH; 

r) AeBue 3a>KHMbi myHTa bkajomhtb hocacao- 
BaTGJibHO b H3MepaeMyio uerib, co6AioAa« nojiap- 
HOCTb; 

A) npaBbie 3 a>KHMbi myHTa c o6o3H3MCHHeM 
ocHOBHoro npeA^ia H3MepeHHH npn6opa h ero co- 
npoTHBJieHHB noAK/iKJMHTb k MHKpoaMnepMeTpy, 
co6JHOAan HOAnpuocTb; 

e) nOAKJUOHHTb, eeJIH Hy>KHO, 3 a>KHM 3 KpaHa, 
o603HaqeHHhIH 6yKBOH « 3 », K OAHOMy H 3 3a>KHM0B 
H 3 MepaeMOH uenm 

9. npH 3aMeHe JiaMHbi hco6xoahmo: 

а) AOCTaTb ■ HOBy lo AaMny c pe3b6oBbiM uoko- 
jieM Ha 6,3 V, 0,28 A; HHTb Jiawnu aoajkh 3 ObJTb 

pacnojio>KeHa b ueHTpe KOJiCbi; 

б) BbiKJiiOMHTb H 3 Mep«eM 0 e Hanpn>KeHHe; 

B) OTKAIOMHTb HCTOHHHK nHT 3 HHH OCBeilieHHH; 


r) CHHTb nAaHKy C OCBCTHTeAfl, OTBHHTHB TpH 
BHHT3 CBepXy KphlUJKH; 

A) noJiHocTbio OTBepHyTb h CHHTb raflKy 2 
(cm. pnc. 3); 

e) Bbinyrb AepwaTeAb 3 c JiaMnow; 

>k) 3 aMeHHTh neperopeBiny 10 AaMny hoboA; 

3) nocTaBHTb Aep>KaTeAb c jiaMnoft Ha CBoe 
MecTo; 

h) cAerna 33BepHyTb raAny 2 ; 

K) BKAlOHHTb HCTOHHHK nHT 3 HHH OCBemeHHH; 

a) 33 BHHMHBaTb rafiKy 2 , noKa Ha LUKaAe He 

HOHBHTCfl KaKOG-AH6o CBCTOBOe nHTHO; yCTaHOBHTb 
rai’iKy Tan, mto6h CBeTOBoe naTHO 6biAo HaH- 

OOAbUJHM ; 

m) noBepHyrb AaMriy 3 a Aep>KaTeJib uokoah 4 , 
He BbiHHMaa ee, b t 3 koc noAOweHHe, npH kotopom 
CB eTOBoe hhtho 6 yAeT HaH 6 o;iee HpKHM; 

h) OTBepTKOH noBopaMHBaTb bhht /, noKa He 
6 >act rioAyMeno Ha liiKaAe MeTKoe npuMoyroribHoe 
CBOTOBOe nflTHO C pHCKOH B CepeAHHe. flpn 3TOM, 
ccah neoOxoAHMO noAnpaBHTb CBeTOBoe riHTHo, 
noBopaMHBaJOT raiiKy 2 h AaMny, KaK yKa3ano 
b nynKTax «a» h «m»; 

o) yAOJKHTb TOKOnOABOAflmyiO CHHpaAb TaK, 
MTo6bi 0Ha hc Morjia KocnyThca nAaHKH ocbcth- 
tcjih; 

n) npHBepHyTb k KpbmiKe nAaHKy ocbcth- 
TeAH. 

tO. ripnOopw c appeTupoBaHHow noABH>KHoft 
MaCTblO AOA >K H bl XpaHHTbCH B CyXHX H HHCTbIX nO- 
MemeHHHx. 

B MecTax xpaHenHH npnOopoB He aoawho 
6 biTb BpeAHbix npHMecefi, Bbi 3 biBaioiUHX Kop- 
P03HK). 

11. r apaHTHHHbiH cpoK paOoTbi npnCopoB npH 
HOpMaAbHbix ycAOBHH.x 3KcnAyaTauHH h xpaHe- 
HHfl — 12 MeCHUeB CO AHH npllOblTHH b hhahhckhA 
nopT. 


V. KOMHJ1EKT nOCTABKH 


B KOMnAeKT nocTaBKH bxoaht: 

1. npHGop THna M95. 

2. MHoronpeAeAbHbiii wyHT mna P4. 

3. npOBOA A*™ nHTaHHH OCBemeHHH. 


4. Tpn 3anacHbie pacTH>KKH. 

5. Tpn 3anacHbie AaMnbi 6,3 V, 0,28 A. 

6. OnwcaHHe h npaBHAa noAb30B3HHH. 

7. flacnopT. 


H 3 A 3 HO B COBCTCKOM CoiOSft 
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TYPES M95 and M95T MICROAMMETERS WITH 
TYPES P4 and P4T MULTIRANGE SHUNTS 


I. APPLICATION 


Type M95 moving-coil niicroammelers with 
light beam indicator, including type P4 shunts, 
are designed for measuring current and voltage 
in D.C. circuits. The instruments are manufac- 
tured in the following modifications: 


1. To operate at ambient temperatures from 

t° +35° C and a relative humiditv up 

to 80 % — type M95. * 

2. To operate at ambient temperatures from 

+ 10 to f 45 C and a relative humidity up 

to 98% (tropical design) -type M95T. 


II. BASIC SPECIFICATIONS 


Measurement ranges. Instruments are manu- 
factured for measurement ranges given in table 1. 


Table 1 


Main measu- 
rement ran- 
ges, aA 

Additional 

measurement 

ranges 

j 

i 

Connection 


l__pA_ 

mV 

| 

°.l 

1 

5 

l Direct or (when switch 

is in position «Hap. 

1 

10 

5 

iuvht» (external shunt) 
through type P4 multi- 

10 

ICO 

0.5 

range shunt, increasing 
main measurement range 
in ratio 1-5-10—50—100 
— 500 — 1000 times. 


Main error does not exceed ±1% for instru- 
ments having main measurement ranges of 1 and 
10 nA and ±1.5% for instruments having main 
measurement range of 0.1 pA. Calibration error 
of shunt resistance does not exceed ±0 9 % of 
rated value. 

External magnetic fields of 5 Oe intim- 
sity will cause an error not exceeding ±1 %. 

Damping time of moving element of instru- 
ment with external circuit resistance given in 
table 2 does not exceed 4 sec. 


Measurement ranges 

1 External circuit resistance, £ 

0.1 pA 

1 pA 

5 mV 

1 from 120 000 to cv 

from 0 to co 

from 0 to 2COOCO 

1 pA 

10 pA 

5 mV 

i ~ * 

from 3000 to cc 

from 0 to oo 
from 0 to 30 000 

10 pA 

from 30 to oc 

100 pA 

from 0 to oo 

0.5 mV 

from 0 to 200 


es"- 




Lighting of the indicator is accomplished by 
means of a 6.3 V, 0.28 A lamp with a screw base. 

Voltage for the light source is supplied from 

a 127 V or 220 V (50 Hz) A.C. line or alter- 
natively from a 6 V D.C. or A.C. power supply. 
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Overall dimensions of: 

instrument— 215X270X125 mm; 
shunt— 110X126X62 mm. 

Weight of the meter is 3.5 kgs. Weight of the 
shunt is 0 5 kg. 


The instruments are manufactured in accor- 
( !” w,th th e requirements of State Standard 
1 OCT 1845—52 for instruments having an accu- 
racy class of 1.0 or 1.5 respectively; shunts with 
an accuracy class of 0.2. 


111. PRINCIPLE OF OPERATION AND CONSTRUCTION OF METER 


M95 microammeters are portable multirange 
instruments of the moving-coil type with a light 
beam indicator. 

The principle of operation is based on the in- 
teraction of flux in the air gap of the permanent 
magnet and current flowing in the moving coil. 
The resulting torque causes the moving element 
of the instrument to deflect. 

The moving element is suspended and the 
pointer is replaced bv a light beam indicator to 
increase sensitivity of the meter. 

Angle of deflection of the moving coil depends 
on the current flowing through its winding and 
on the opposing torque of the suspensions. 

Damping of the moving element is effected by 
eddy currents caused to flow in the moving coil 
when it moves in the flux of the permanent mag- 
net. The instrument has a sloping scale. The scale 
is made in the form of a white painted panel with 
division lines and marks. A horizontal slit for the 
light beam indicator is cut out in the panel. The 
slit is covered from behind with a frosted plexi- 
glass plate. Light spot with a shadow line is pro- 
jected on this plate. The instrument has a single- 
line scale. Scale length is approximately 140 mm. 

The instrument is mounted in a plastic case. 
The name plate carrying wiring diagram of in- 
strument and resistance values is screwed to 
base bottom. The use of double-purpose binding 
posts with unremovable nuts makes possible the 
connection of leads with plug ends to the meter. 

Microammeters and shunts have similar con- 
nection on all measurement ranges. 

Double switch (see fig. 1) used in the instru- 
ment serves to perform the following functions. 

Position / — circuit of coil winding and exter- 
nal circuit are shorted. Moving element of instru- 
ment is locked electrically. 

Position 2 — circuit of coil winding is shunted 
by resistance. Main measurement range of instru- 
ment is increased 10 times. 


Position 3 ~ instrument operates on main 
measurement range. 

Position 4— instrument operates on millivolt 
range. 

Position 5— instrument is made ready for 
operation only with type P4 shunt. 

To avoid influence of leakage currents which 
are likely to destort measurement results, a spe- 
1 j f ' shield, connected with clamp «3Kpan» 
( shield ) is used in the instrument. Clamp 
<OK P a H » (“shield”) should be connected to the 
instrument terminal to which the circuit to be 
measured is connected. 

For better shielding against leakage currents 
connect one of the terminals of current supply 
directly to one of the instrument terminals. Clamp 
«3KpaH» ( shield”) should be connected to the 
same terminal. If a resistance is connected be- 
tween current source and the terminal to which 

. J. ie . c ^ am P ‘ s connected, leakage current 
shielding is only partial. 

The optical system (fig. 2) comprises lamp 
ol light source /, condensing lens 2 , blind 3, mir- 
rors 4 5 , 8, 9, 10 , object glass 6 , mirror of mov- 
in f=\ ® erne nt 7 and scale 11 on lighted part of 
winch a fine shadow line is seen. Total beam 
length from mirror of the moving element to the 
scale is 400 mm. Due to double reflection of beam 
Irom mirror of moving element, sensitivity will 
be that of beam length of 800 mm. 

Shortening of beam length considerably in- 
creases illumination of light beam indicator on 
scale. 

Shunt is mounted in a plastic case. The shunt 
has a special shield connected to the clamp 
marked “3”. K 

Bottom of the case is a plate, with shunt 
diagram and resistance data marked on it. 

When shunt switch is in position “ « ” the 
shunt is short-circuited and in this case 5 A cur- 
rent can flow through it. 
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IV. OPERATION, STORAGE AND GUARANTEE 


1. Prior to measuring, switch on power sup- 
ply of lamp, as follows: 

a) set socket switch on face side of instru- 
ment to indicate rating of supply voltage; 

b) connect double-ended cord to instrument 
and power supply. 

2. Release moving element from catch for 
which purpose set switch knob on desired 
measurement range. 

Note: Moving element of instrument, when not ac- 
tually measuring, shall be held by catch. 

3. Check that the indicator is set on zero. If 
not, set on zero using the zero adjuster. 

4. Make light mark with hair line shadow seen 
clearly on scale if necessary. 

5. Make shadow line seen clearly by moving 
lamp of light source vertically, using nut 2 
(fig. 3) and horizontally by screw /’ Besides, 
lamp socket can be turned round its axis. 

6. Connect circuit to be measured to instru- 
ment terminals. 

7. Current measurement ranges can be in- 
creased by using type P4 shunt. The measurement 
ranges are marked on shunt name plate. 

8. To operate the shunt do as follows: 

a) select shunt corresponding to instrument 
measurement ranges; . . 

b) set measurement range switch of instru- 
ment in position «Hap. wyiiT» (“external 
shunt”); 

c) set shunt switch on desired measurement 
range; 

d) connect left-side terminals of shunt in se- 
ries with circuit being measured, observ- 
ing correct polarity; 

e) connect right-side shunt terminals, hav- 
ing markings of main measurement range 
of instrument and its resistance, to micro- 
ammeter, observing polarity; 


f) if necessary, connect shield clamp marked 
“3” to one of the terminals of circuit be- 
ing measured. 

9. When replacing lamp follow the below 
procedure: 

a) take new 6.3 V, 0.28 A lamp with screw 
base; see that lamp filament is placed 
right in centre of bulb; 

b) disconnect voltage being measured; 

c) disconnect light source power supply; 

d) remove lid of light source unscrewing three 
screws; 

e) fully unscrew and remove nut 2 (fig. 3); 

f) remove lamp holder 3 with lamp; 

g) replace old lamp; 

h) put holder with lamp in position; 

i) screw. nut 2 on bolt end; 

j) connect light source power supply; 

k) continue screwing nut 2 until a light spot 
appears on scale; adjust nut for maximum 
size of light spot; 

l) turn lamp base holder 4 not removing 
lamp, for maximum brightness of spot; 

m) turn screw I using screw driver until rec- 
tangular light spot with shadow line in 
centre appears clearly on scale. If light 
spot requires readjustment turn nut 2 and 
lamp as stated in paragraphs “k” and “1”; 

n) lay current supply spiral making certain 
it does not touch light source lid; 

o) fasten lid with screws. 

10. The instruments, with moving element 
locked by catch, should be stored in clean, dry 
premises. Harmful materials, causing corrosion 
should not be present. 

11. The instruments are guaranteed for 12 
months from date of delivery to an Indian port, 
provided they have been stored and operated 
under normal conditions. 


V. SHIPPING COMPLEMENT 


The instrument comes complete as follows: 

1. Type M95 instrument. 

2. Type P4 multirange shunt. 

3. Double-ended cord. 

Ns 1995 


4. Three spare suspensions. 

5. Three spare lamps 6.3 V, 0.28 A. 

6. Description and operating instructions. 

7. Passport. 






